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Global health, as a concept, started out when explorers encountered new and dangerous 
diseases in the lands they were colonising, and an effort was put into keeping colonists alive 
under these circumstances. Since then, it has undergone several iterations and in modern 
times it encompasses the global exchange and sharing of knowledge between experts from all 
regions. We, students from Uppsala University in Sweden, had the honour of attending a 
training session at the International Centre for Diarrhoeal Disease Research, Bangladesh 
(ICDDR,B) to learn about the healthcare challenges faced in a resource poor setting from an 
organisation that has been active in the area since the 1960s. The articles in this journal 
encompass a variety of topics showing the differences and similarities between the healthcare 
issues faced by resource rich and resource poor countries, which highlights the importance of 
global health and the bilateral exchange of ideas. While Bangladesh, and its issues, may seem 
far away to anyone living in Europe, we must never forget that disease, in the worst cases, 
does not care about distances or borders. It is therefore important for everyone, everywhere, 
to work together to keep the world a healthy place.  

We thank those working at ICDDR,B for sharing their time and knowledge with us and we 
hope that these articles will teach you, the reader, a little something as well. 

The authors 
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ACUTE TREATMENT OF INFECTIOUS 
DISEASES IN CONTRASTING 
ENVIRONMENTS: DIFFERENCES IN HEALTH-
CARE OPPORTUNITIES IN SWEDEN AND 
BANGLADESH 
By Labolina Spång 
 
Imagine you wake up in the middle of the night. Sweat is dripping from your body and 
the fever is evident. You struggle to breath and cough, or your gut may be twisting and 
turning. An infection is happening. Our immune system is amazingly equipped to deal 
with a wide-range of infections, some infections we fail to even notice. But sometimes, the 
infection is so severe that it requires acute medical attention. It may be a life-threatening 
situation. The access to medical care, however, is still not a certain thing for many people 
in the world. Depending on where you stand financially, geographically or socially, you 
may not even have access to it at all. In addition, how countries tackle health-care issues 
overall is a complex matter depending greatly on the available resources and 
prioritization of the health issues they phase. So what options do you have when you get 
sick today? What would it have been like if you grew up in a different country, under 
different circumstances?     
 
6,730 km away from Sweden, in South-east 
Asia, Bangladesh stands neighbouring to 
India and Myanmar (Burma) and is densely 
populated with approximately 164 million 
inhabitants across its 147,570 km² 1. 
Bangladesh have shown important socio-
economic development in recent years, 
giving it the new status of a ‘lower-middle 
income country’ by the World Bank since 
mid-year this year2. Despite this, there is 
still an uneven geographic and economic 
distribution within the population. 
Approximately 55% of the urban 
population live in the slum areas and 70% 
of the population live in rural areas3. As the 
country continues to progress it faces 
several challenges, one being the health-
care system4. 
 
The World Health Organisation (WHO) 
recently gave the challenge to several 
membered countries, including Bangladesh, 
to tackle this issue and reach certain 
Universal Health Coverage (UHC) goals by 
20304. This include providing health-care 
coverage for at least 80% of the population, 
and also 100% protection against 

unforeseen payments for health-services 
that risk putting individuals in poverty4,5.  
 
So, you need to see a doctor?  
 
A health-care system serves as the core for 
dealing with a wide-range of health issues 
of different severities5. Just seeing a doctor, 
however, may prove to be difficult. In 
Bangladesh there are 0,4 physicians per 
1000 inhabitants6. Putting this into a 
scenario, it means that if you live in a 
remote rural village you might stand 
completely without the option of even 
seeing a doctor. If you are lucky you could 
walk for a few hours until you reach the 
closest village with a physician present. 
There you would probably be greeted by 
other people who had the same thought as 
you7. Similarly, if you find yourself in a 
densely populated city like Dhaka 
(population: approximately 20 million)8, 
there is still a heavy patient load at the 
hospitals7. 
 
Put this in contrast with Sweden, there are 
approximately 4 physicians per 1000 
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inhabitants9. Sweden is divided into 
different regions (Swedish: landsting), and 
in each region you find several health care 
centers10. The number of health care centres 
ranges from seven on the Island of Gotland, 
to 206 in the Stockholm region10. 
 
But what have you been infected with?  
 
Not only does Sweden and Bangladesh have 
different amount of resources to allocate to 
health-care, they are faced with very 
different health issues.  
  
In Bangladesh, there is a large burden of 
severe malnutrition cases, especially in 
children. The country continues to suffer 
from diarrhoeal diseases where several 
microbial pathogens are responsible and 
circulating, including different parasites, 
viruses and bacteria11. The country also has 
a large number of cases of tuberculosis, and 
pneumonia continues to be a serious issue 
for children if left untreated12. 
 
In Sweden, the reasons for people to seek 
medical attention for infectious diseases 
may vary from food- and water-associated 
outbreaks, seasonal outbreaks of airborne 
diseases, to occasional cases of tropical 
diseases associated with traveling13. In 
2015-2016 there was an increase in cases of 
methicillin-resistant Staphylococcus aureus 
(MRSA)13. It was believed to be due to an 
increased number of immigrants seeking 
health-care. The number of cases, however, 
decreased slightly with the years that 
followed14. There has also been an increase 
in the number of Extended Spectrum Beta-
Lactamase (ESBL)-cases where part of the 
spread was seen at hospitals. Another 
example of infectious diseases seen in 
Sweden include the seasonal outbreak of the 
Influenza A virus. The elderly population 
suffer the most severely from these 
outbreaks13. Other examples of infectious 
diseases seen in Sweden include, but is not 
limited to, poultry-associated 
campylobacter outbreaks, sexual-

transmitted diseases, and the yearly 
Norovirus outbreak13,14. 
 
Differences you may find when seeking 
medical care  
 
With the WHO UHC goals yet to be 
reached, Bangladesh still has progress to 
make when it comes to its health-care 
structure. In different ways, both countries 
do. 
 
In Bangladesh there is no structured patient-
referral system. The treatment you seek is 
often based on availability7. There are both 
public and private health-facilities, and non-
governmental organisations (NGO) present 
and providing medical care at places 
throughout the country. Because of the lack 
of access to appropriate medical care, 
approximately 60% of the population seek 
medical care from untrained health-care 
providers that lack appropriate 
qualifications7.  
 
A striking thing that Bangladesh has 
managed to do, however, is to identify some 
of the most critical health-issues the country 
face and start the work of implementing 
measures to correct them15. There are 
several examples of this, some include the 
spread of information and use of oral-
rehydration tablets to families, the 
vaccination scheme against cholera, and the 
important research and work done by places 
like the International Centre for Diarrhoeal 
Disease Research, Bangladesh 
(ICDDR,B)4,15.  
 
Although some argue that Bangladesh 
might struggle to reach the UHC goals by 
2030, the country has shown innovative 
thinking and a way of targeting and working 
towards solving the health issues they 
face4,5,6,12,15. Looking back to Sweden on 
our health-care system, it is a lesson that we 
can take onboard as we tackle the short-
comings in our system. It is in many ways a 
well-structured system where you can seek 
initial medical advice by just dialling 1177. 
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There you have the option of speaking with 
a nurse that can guide you towards the 
appropriate health-care centre depending on 
the severity of your symptoms16. If you find 
yourself having to seek acute medical care, 
there will in most cases be emergency 
departments in close proximity to you that 
is equipped with trained medical staff to 
attend to you without any issues or need to 
wait. The health-care system in Sweden is, 
however, currently in a situation where 
there is a lack of certain health-care 
professionals, and space at the hospitals17,18. 
This results in risks of long queues for non-
urgent medical procedures, rearrangements 
of patients in the different departments, and 
issues with prioritizing which patients need 
to stay at the hospital17.  
 
A health-care system encompasses a great 
number of factors, and improving it takes 
both time and great deal of work. Sweden 
and Bangladesh are faced with very 
different issues, but as Bangladesh have 
shown it is not just a matter of resources for 
tackling these issues. As the saying goes, 
‘Necessity is the mother of invention’ the 
country continues to work towards solving 
the issues they face.  
 
The current generation in Sweden will most 
likely never have to know what it is like to 
be in a situation where you cannot go to the 
hospital when you get seriously ill. With 
time the hope continues that Sweden will 
learn from this innovative thinking shown 
in countries like Bangladesh, to ensure that 
future generations in Sweden, and in other 
countries, will have the same option.  
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HEALTH CARE CHALLENGES AMONG THE 
ROHINGYA POPULATION IN BANGLADESH 
By Talía Berruga Fernández and Annika Breidenstein 
 
The Rohingya are a Muslim minority native to Myanmar, many of whom have fled the 
country in August 2017 after increasing human rights violations, discrimination and 
attacks. Today there are 921, 000 people living in refugee camps in Bangladesh that are 
dependent on humanitarian aid to survive. The challenges posed by this situation are 
abundant and diverse, and include health delivery planning, shelter, drinking water 
availability, sanitation, food security, vaccination, outbreak prevention, education, 
mental health, sexual and reproductive health, and disaster preparedness.  
 
Background  
 
The Rohingya are an ethnic group, mostly 
Muslim, who speak Rohingya or Ruaingga, 
a distinct dialect to others spoken in 
Myanmar. According to many historians 
and Rohingya groups, they have been living 
in the region now known as Myanmar since 
the 12th Century, mainly in the Rakhine 
area (figure 1). 
 

 
Figure 1 - Rakhine State, Myanmar. Source: The Guardian1. 

  
Myanmar, a country with Buddhist 
majority, was under British rule from 1824 
to 19482, and during this period there was 
considerable migration of labourers coming 
from India and Bangladesh, both countries 
also under British rule. Hence, this 
migration was considered internal and 
legal. After Myanmar’s independence in 
1948, these movements were deemed as  

 
illegal, and a Union Citizenship Act was 
passed, that stated which ethnicities could 
gain citizenship2. Although the Rohingya 
were not included, they were allowed to 
apply for identity cards if they had been 
living in Myanmar for over two 
generations. Some even got citizenship and 
could serve in government positions.  
 
In 1962, a military coup changed these 
conditions and required every citizen to 
obtain national registration cards. The 
Rohingya, however, were only given 
foreign identity cards, which markedly 
limited their education and job 
opportunities.  
 
Later on, in 1982, a new law known as the 
Burma Citizenship Law3 was passed. 
Under this law, citizenship is acquired 
based on belonging to one of the “national 
races” – those considered by the 
government to have settled in Myanmar 
prior to 1824. The Rohingya are not 
recognized as one of these 135 ethnic 
groups, which renders them stateless. The 
law also refuses to grant Myanmar 
citizenship to those born inside the country 
from stateless parents, increasing the 
number of people without a nationality. 
Although it is possible to apply for 
naturalised citizenship by providing 
“conclusive evidence” that they entered the 
territory before 1948, and proficiency in 
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one of the national languages, a lack of 
documentation and arbitrary 
implementation of the law has prevented 
almost all Rohingyas from acquiring this 
status3. Furthermore, the law allows severe 
restrictions on freedom of movement, 
marriage restrictions, birth, and access to 
education and health to be imposed on the 
Rohingyas.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Since the late 1970’s, several military 
operations have been conducted to remove 
the Rohingya from Myanmar territory. In 
1989, their National Registration 
Certificates were taken away, and with it 
any proof of citizenship. This has driven 
them to seek refuge in other countries, such 
as Bangladesh, Malaysia, Thailand, 
Indonesia and Australia4  (figure 2), from 
where they have been largely rejected. The 
latest violence outbreak was executed in 
August 2017, when at least 55 villages were 
razed, burning houses and firing at unarmed 
men, women and children, causing at least 
650,000 Rohingyas to flee to Bangladesh. 
A video was later released by the 
Associated Press5 showing what they say is 
at least five mass graves of Rohingya. 
Satellite images have also shown 

completely cleared areas of what was 
previously buildings and gardens (figure 3).  
 
What do Governments Say? 
 
The Myanmar government has 
systematically denied all accusations of 
human rights violations, and has blamed the 
violence on the “terrorist” group Arakan  
 

Figure 2 – Estimated numbers of Rohingyas in each country 
based on aid agencies, updated September 2017. Source: Al 

Jazeera2 

 
Rohingya Salvation Army (ARSA), which 
allegedly has killed border police officers 
and raided police outposts2. According to 
the government of Myanmar, there are no 
Rohingya in the history of Myanmar and 
they refuse to use this name, regarding them 
as Bengali2,3.  
 
The government of Bangladesh has 
provided aid to the refugees along with 
several international organizations, and has 
labelled the violence against the Rohingya 
as “genocide”2. They have refused to 
provide refugee status to the Rohingya, and 
refer to them as “forcibly displaced 
Myanmar nationals” (FDMN), with the 
final objective of returning the immigrants 
to Myanmar6.  
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Rohingyas in the Bangladesh settlements are 
not allowed to leave to other parts of the 
country. The government has also banned 
marriage between Bangladeshi nationals and 
Rohingyas, on the alleged concern that 
Rohingyas may use marriage as a way to gain 
citizenship in Bangladesh7. 
 
In November 2017, both governments signed 
an arrangement on the repatriation of the 
Rohingya refugees. It was agreed that this 
should be voluntary and safe. The 
practicalities are still being discussed 
between the countries, as well as UN’s 
engagement in the process, which should be 
free of restrictions to access the Rakhine state 
for evaluation of the situation and to share 
this information with the displaced nationals 
so they can make an informed decision6. 
 

 
Figure 3 – Aerial view of a burned Rohingya village. Source: 

Dhaka Tribune8 
 
The Camps 
 
Migration into Bangladesh has continued 
since August 2017 and it is now estimated 
that 921,000 Rohingyas are settled in the area 
known as Cox’s Bazar district, close to the 
border with Myanmar (figure 4)6,9,10, this in 
addition to the more than 300,000 Rohingyas 
who were previously residing in 
Bangladesh6.  
 
Most of the new arrivals have settled in what 
is known as the Kutupalong – Balukhali 
expansion site, surrounding a previously 

existent refugee camp in the area of Ukhia in 
Cox’s Bazar. This is now the biggest refugee 
camp of the world6,10, enclosing 631,000 
refugees. According to the International 
Organization for Migration’s (IOM) Needs 
and Population Monitoring (NPM), 52% of 
the refugee population are females, and 55% 
are children11.  
 

 
Figure 4 – Rohingya settlements in Cox’s Bazar Blue, previous 

refugee camp; pink, spontaneous settlement; yellow, Rohingyas in 
local communities. Source: UNHCR10. 

 
The erected shelters in the site have been built 
mainly from bamboo, ropes and tarpaulin. 
Only a very small number of households have 
a corrugated galvanized iron ceiling. It was 
reported that 66% of households were only 
accessible by foot, in 45% percent of 
households most people had access to water 
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and in only 40% of households most people 
had access to a latrine.  
 
Major Health Challenges 
 
The challenges posed by a situation like this 
are abundant and diverse, and include health 
delivery planning, shelter, drinking water 
availability, sanitation, food security, 
vaccination, outbreak prevention, education, 
mental health, sexual and reproductive 
health, and disaster preparedness.  
 
Health Service Delivery 
 
A preliminary evaluation of the settlements 
was carried out soon after the first migration 
in August 201712,13. It was determined that 
the local hospitals and other government 
health care facilities were not enough to meet 
the needs of the constantly growing 
population. The government allocated 2000 
acres of undeveloped forest land for the new 
arrivals, but without the proper infrastructure, 
these were difficult to access, leading to an 
uneven distribution of the health care 
services provided by national and 
international aid organisations.  
 
After a mapping of all available health care 
and nutrition services was performed, 
measures were taken to redistribute services 
to decongest areas with an excess of facilities 
and redistribute services to where they were 
needed. A committee lead by WHO was also 
established to coordinate the health activities 
between all partners participating in the aid 
response14,15, this committee in turn meets 
with the Inter Sectorial Working Group 
(ISGC) to coordinate activities with other 
response sectors, and together a Joint 
Response Plan (JRP) was assembled for the 
144 partners involved in the response16.  
 
Currently, the health sector has a three-level 
structure at District, sub-district and camp 

levels. There are around 149 clinics and 20 
vaccination centres in the Kutupalong-
Balukhali settlement10.  
 
Disease Surveillance 
 
In order to rapidly respond to disease alerts 
and outbreaks, WHO established an Early 
Warning, Alert and Response System 
(EWARS). Healthcare workers have been 
trained on disease surveillance and 
reporting14, and a weekly situation report is 
published. Through this system, potential 
outbreaks have been notified and 
investigated. A field laboratory was installed 
with capacity for molecular technique 
diagnostics and although laboratory 
diagnostics are scarce in camp areas, all 
diphtheria samples are processed here as well 
as suspected measles and acute flaccid 
paralysis.  Up to week 43 (05-11 September 
2018)17, 149 health care facilities were 
registered as reporting sites.  
 
Most of the reported cases and consultations 
have been related to acute respiratory 
infections and unexplained fever. Influenza 
cases were detected since June, the majority 
of cases being influenza A H1N1, some 
H3N2 have also been identified, and rapid 
diagnostic tests have been distributed among 
health facilities. To address the increasing 
cases of unexplained fever, an assessment 
study has been implemented, which will aim 
to identify vector and arthropod borne 
diseases among the camps.  
 
Although acute watery diarrhoea is common 
in refugee camps, to date there has been no 
clustering of diseases, as well as no cholera 
outbreak confirmed, this thanks to the early 
distribution of cholera vaccines among the 
camps and the intense contamination 
monitoring of water sources.  
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There have been over 35,000 suspected cases 
of malaria, of these, only 59 have been 
confirmed. These cases are expected to peak 
during the monsoon season. None of the 
suspected dengue cases have been confirmed. 
As a preventive measure, mosquito nets have 
been distributed since the beginning of the 
crisis.  
 
A diphtheria outbreak began among the 
Rohingya refugees in November 2017. As a 
response, a vaccination campaign was 
initiated among all individuals under 15 years 
of age, which resulted in a rapid decline of 
diphtheria incidence. Between 80-90% of 
these target population has received two 
doses of the vaccines, but this still leaves 
concern over those who have not yet received 
all three doses, adults who are not yet 
protected against diphtheria and the new 
arrivals who have not been immunized. A 
total of 44 deaths due to this disease were 
reported.  
 
Suspected cases of measles and rubella have 
also been reported through EWARS, only 
one measles case was confirmed. The number 
of suspected cases has been declining as 
vaccination coverage has increased.  
 
Health and WASH 
 
One of the essential needs of humans is 
accessing clean water. Water is needed for 
personal hygiene, cleaning, cooking and most 
importantly drinking. In a makeshift refugee 
camp like the ones the Rohingya live in, 
ensuring access to clean water is one of the 
biggest challenges, especially since these 
camps were not strategically planned from 
the beginning, but rather grew into existence 
spontaneously. Because of that, many water 
sources are situated close to latrines, which 
increases the risk for contamination. In order 
to measure the scope of this problem, the 
WHO started sampling of water both on 

household-level and on source-level. The 
percentage of contamination in six sample 
rounds performed between August 2017 and 
June 2018 (figure 5) shows high levels of 
contamination, especially at the household 
level. The higher levels of contamination at 
household levels are not surprising, because 
many families store their water in unclosed 
containers, and the openings are often large 
enough for family members to stick their 
hands in.  

 
Figure 5 - Percentage of contamination in source- and household 

level samples in 6 water sampling rounds. Source: WHO11. 
 
The health risks of water contamination are 
addressed in close collaboration with the 
WASH (water, sanitation and hygiene) 
sector, which is responsible for the provision 
of water. Measures include hygiene 
education campaigns, distribution of hygiene 
kits, and installation of water filter systems. 
 
Vaccines and Immunization 
 
Most FDMN did not have access to 
vaccinations in Myanmar, which is why the 
baseline of vaccination was very low. 
Together with overcrowding, a poor WASH 
situation and high rates of malnutrition, the 
low vaccination coverage poses a severe 
health risk.  
 
The response to low vaccination coverage 
consists on the one hand of introduction of a 
routine expanded program of immunization 
(EPI), which aims to provide all children with 
the routinely recommended vaccinations and 
a personal vaccination card to document the 
vaccines a child has received.  
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On the other hand, disease specific 
vaccination campaigns have been performed 
in response to the most urgent needs. Due to 
the difficult water and sanitation situation, 
preventing a cholera outbreak was one of the 
major concerns. Therefore, several rounds of 
vaccination were performed and so far, no 
cholera outbreak has occurred.  

 
Figure 6 -  Number of vaccinations during rounds 1 and 2 of the 

cholera vaccination campaign. Source: WHO13.  
 
Other vaccination campaigns have been used 
to manage outbreaks of measles and 
diphtheria.  
 
Nutrition 
 
Another major health concern is providing 
adequate nutrition to FDMN. An assessment 
in the Kutupalong refugee camp estimated 
the rate of severe acute malnutrition (SAM) 
at as much as 7.5%13. Furthermore, around 
50% of FDMN children are anaemic14. The 
challenge of malnutrition is very multi-
faceted and as a response, a multi-sectoral 
plan led by the nutrition sector has been 
developed. Other sectors implicated include 
food security, shelter, health and WASH. The 
nutrition sector provides several treatments 
and prevention services including admission 
of severe and moderate acute malnutrition. A 
blanket supplementary feeding program 
(BSFP) for children and pregnant women has 
been set into place to prevent SAM in the 
most vulnerable populations. Other services 
include Vitamin A distribution, Iron and 
Folic Acid supplementation and Deworming. 

However, there are a lot of challenges that 
remain in the nutrition sector. For example, 
30% of children diagnosed with SAM did not 
attend treatment and the main reason 
identified was that the carer did not think the 
child was sick13. This shows clearly, that 
misconceptions and knowledge gaps in the 
population need to be combatted, in order to 
improve the nutrition situation.  
 
Contingency Planning 
 
Another important task for the health sector 
is contingency planning. This includes 
identifying and evaluation potential future 
health risks and catastrophic events and 
taking appropriate precautions. Due to bad 
sanitary conditions in the camps, the 
population is vulnerable to diarrheal disease 
outbreaks. WHO and UNICEF modelled a 
worst-case scenario of 37 000 cases of acute 
watery diarrhoea and used it to identify gaps 
in the availability of diarrhoea treatment 
centres, oral rehydration points and 
contingency supplies. After identification, 
the gaps were closed as much as possible. 
 
Another risk is due to bad weather 
conditions. Due to the environmental 
conditions, many areas of the camps are very 
prone to flooding and landslides in response 
to cyclones or the monsoon season. In this 
case, risk analyses were used to identify 
which health care facilities are situated in 
danger zones and they were consequently 
moved, if possible, to safer places in order to 
ensure access to health care and supplies 
under such conditions.  
 
Sexual and Reproductive Health 
 
Recent surveys suggest that approximately 
2.4 % of FDMN are pregnant women, but 
access to comprehensive reproductive, 
maternal and new-born health services are 
very limited.  A big challenge is for example 
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the transport to health care facilities for 
births, since there are few facilities that offer 
birthing units, especially at night. There has 
been an increase in facility-based delivery 
from 22% to 43% of total population in need 
(32% of FDMN)11. However, this number is 
still very low, and the many unattended home 
births result in avoidable maternal and infant 
mortality.  
Furthermore, family planning needs remain 
inadequately addressed, as the contraceptive 
prevalence rate is estimated to be just 33.7%. 
To address this issue, the sexual and 
reproductive health sub sector reached an 
agreement with a government authority to 
establish access to long acting and reversible 
contraceptives (LARC), which will hopefully 
improve the situation in the future. Other 
important measures include training of health 
care providers in maternal and neonatal care, 
as well as an action plan to strengthen health 
responses to gender-based violence.  
 
Mental and Psychosocial Health 
 
Being forcibly displaced has a large impact 
on mental and psychosocial health, for 
example due to the poor living conditions in 
the camps and the reliance on humanitarian 
assistance. Furthermore, many suffered 
traumatic experiences in Rakhine State in 
Myanmar, including physical violence and 
sexual or gender-based violence. The current 
available resources are not enough to 
satisfactorily address these issues, but there 
are steps being taken to improve. A part of 
that is capacity building on emergency 
psychosocial issues, which includes trainings 
in psychological first aid and basic 
counselling skills. The number of 
psychiatrists has increased from 2 to 511. It is 
also important to establish child-friendly 
spaces and to raise awareness in the 
community on mental health and emergency 
psychosocial issues.  
 

Future perspectives 
 
The Joint Response Plan was initiated in 
March 2018 and covers the period from the 
1st of March to the 31st of December 2018. 
This plan is comprised of 50 project 
proposals for the health sector alone to 
address the needs of the Rohingya population 
in refugee camps in Bangladesh. These 
interventions will be implemented in synergy 
with other sectors such as WASH, nutrition, 
protection, education and site management. 
Other sectors included in this plan are food 
security, shelter, communication with 
communities, emergency tele-
communications and the coordination sector. 
In total, it is estimated that over 900 million 
dollars are needed to meet the necessities of 
the camps.  
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WATER SANITATION IN BANGLADESH 
By Jianxiang Wang and Sofia Jonsson  
 
As we all know, diseases can be spread via multiple ways to the population, e.g. air, 
insect, human-to-human contact or even animal-to-human contact. Water is also crucial 
in this spreading vector circle since we consume water at daily basis. Therefore, 
population wise,  water and sanitation are important factors for human health. Use of 
contaminated water along with poor sanitation are linked to disease transmission which 
could have been avoided through appropriate management. For example, proper 
treatment to kill all the microbes before water enters the tap system; and strict rules for 
industry to keep them from releasing chemical waste in the rivers. There are different 
hazards related to contaminated water, of which diarrhea is the most widely known. 
Cholera, diarrhoea, dysentery, hepatitis A, typhoid and polio are examples of diseases 
where transmission is linked to poor sanitation.   
 
Background  
 
Contaminated water can transmit 
infectious agents that cause diarrhoea, a 
symptom of a gastrointestinal infection. 
Depending on the infectious agent the 
severity varies. Infections such as cholera 
and dysentery can be life threatening. The 
primary danger is the fluid loss caused by 
watery diarrhoea. This is a particular threat 
to infants and young children who quickly 
becomes dehydrated. 8.5% of all deaths in 
Southeast Asia is caused by diarrhea1 
Moreover, diarrhea also plays an important 
role in the vicious cycle of: Infection➔ 
Diarrhea➔Malnutrition➔Infection.  
 
Because the infection caused diarrhea will 
disrupt the normal nutrients intake function 
of the bowels and lead to malnutrition. 
Malnutrition will weaken the immune 
system so that the child is more vulnerable 
to all kinds of infection.  
 
“In low-income countries, children under 
three years old experience on average 
three episodes of diarrhoea every year. 
Each episode deprives the child of the 

nutrition necessary for growth. As a result, 
diarrhoea is a major cause of malnutrition, 
and malnourished children are more likely 
to fall ill from diarrhoea.”  

WHO Diarrhoeal disease 2. 

 
WHO has identified four key measures to 
reduce the number of cases of diarrhea, 
and two of them directly concerns water 
and sanitation: Access to safe drinking 
water and Improved sanitation3.  
 
“With children particularly at risk from 
water-related diseases, access to improved 
sources of water can result in better 
health, and therefore better school 
attendance, with positive longer-term 
consequences for their lives.”  

WHO, Drinking water facts sheet 4 

 
Chemical Contamination of water in 
Bangladesh 
 
The raw water consumed in Bangladesh 
are either from deep water source, brought 
up by pump from 250 feets depth or 
deeper, or surface water source which is 
around 50 feets.  The raw water is often 
contaminated with arsenic and lead5 from 
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the soil due to the pollution produced by 
the country’s new industrialisation process. 
In 2012, it was estimated that 39 million 
people in the country was exposed to 
arsenic concentrations above 10 µg/L, 
which is the WHO provisional guideline6. 
Arsenic is a metalloid and the inorganic 
form is highly toxic, being considered the 
most significant drinking-water 
contaminant globally. It is one of ten of 
WHO’s chemicals of major public health 
concern.  Arsenic is naturally present at 
high levels in groundwater in the country 
and this type of arsenic exposure is the 
greatest threat to public health. In addition 
to this, arsenic is also used in industrial 
processing of for instance textiles and 
industrial emissions increase the 
contamination. Acute arsenic poisoning is 
associated with abdominal pain, vomiting 
and diarrhea etc7. Long-term exposure can 
cause chronic arsenic poisoning, with the 
first symptoms often observed in the for of 
skin lesions, hyperkeratosis and 
pigmentation changes. It is classified as 
carcinogenic by the International Agency 
for Research on Cancer (IARC), and can 
cause cancer in the bladder and the lungs. 
There is also an association with diabetes, 
pulmonary disease and cardiovascular 
disease8 along with adverse pregnancy 
outcomes and infant mortality9. In utero 
and early childhood exposure is associated 
with diseases of the lungs, heart, kidneys 
and cancer10 along with a negative effect 
on cognitive development, intelligence and 
memory11 In an highly contaminated area, 
21,4% of all deaths was attributed to 
arsenic levels over the WHO provisional 
guideline12. 
 
Water contamination of lead can be due to 
environmental contamination13, with the 
use of lead containing paint, solder and 

petrol contributing14  but can also be due to 
corrosion of lead containing water pipes, 
releasing the heavy metal into the water.  
Lead can bioaccumulate, increasing the 
levels in the body. United states 
Environmental Protection Agency, EPA, 
has set the maximum contamination goal 
to zero due to the toxic effects of lead even 
at low levels of exposure15. The effects of 
lead toxicity can mainly be seen in the 
central nervous system, especially in 
children since the developing brain is more 
sensitive and irreversible damage can be 
caused14. Apart from this, it can cause 
toxicity in cardiovascular and kidney 
tissue13. 
 

 
Microbial contamination of water in 
Bangladesh 
 
Microbial contamination of the water could 
cause a wide range of diseases, include 
typhoid fever, diarrhea etc. However, due 
to the lack of resources and the fast 
progression of disease it is hard to pinpoint 
the exact microbes in Bangladeshi health 
care setting. Among all the agents that 
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causes diarrhea or diarrheal related 
diseases, Salmonella Typhi and Vibrio 
cholerae are the most lethal bacteria. The 
most common source of contamination is 
from feces.  
 
 Salmonella Typhi causes typhoid fever, 
commonly known as Typhoid. It is rod-
shaped, flagellated, aerobic, Gram-
negative bacterium. The common 
symptoms include sustained fever over 
long period of time, weakness, cough, 
diarrhoea or constipation and loss of 
appetite. 
 
Vibrio cholerae is Gram-negative, comma-
shaped bacteria. It naturally resorts in 
brackish or saltwater and mainly causes 
severe diarrhoea and dehydration. An 
estimation made by the Global Burden of 
Disease study stated that cholera caused 
70, 000 deaths in 2013, including 45, 000 
deaths of children16. 
 
Situation of water sanitation system 
 
The most common source of 
contamination for water in resource limited 
country is feces, both from human and 
livestock. Some species of pathogenic 
microbes are part of animals’ symbiotic 
gut flora, such as shiga toxin-producing 
Escherichia coli (STEC) in cattle, etc.  
Some of them shedded by the patients in 
the feces, e.g. Vibrio cholerae etc. 
Therefore, thorough water treatment and 
proper feces handling is the main goals to 
prevent transmission of diarrhoea disease. 
 
In rural area of Bangladesh tube well water 
is being used in daily consumption and the 
sources of contamination for water are as 
follows:  1. The disposal pit’s location is 
too near to the water pump. In lack of the 

proper way to dispose the daily waste in 
rural area of Bangladesh, the common 
disposal pit becomes the biggest source of 
health related problems. When it is located 
in close distance to the water pump, 
pathogenic agents could spread itself either 
as aerosols or ground water diffusion, 
sometimes direct contact. 2. Bacteria 
biofilm formation in the pump system. 
Biofilm is an multicellular community of 
microbes consists of an extracellular 
matrix and microorganisms. It is a 
common trait for bacteria to form a biofilm 
depends on the environmental conditions. 
Biofilm shields them from outside 
physical, chemical influence and facilitates 
procreation sometimes. It is one of the 
universal major challenges for water 
sanitation program to eliminate biofilms in 
the public water system because it is resist 
to detergent and physical cleaning17. The 
existing biofilm in the tube well system 
can constantly release microbes to 
contaminate the drinking water, which 
pose a threat to public health globally. 3. 
Lack of lid for water container during 
transportation and storage. It is common in 
rural Bangladeshi household to have a 
water container since the water supply 
system is not installed. However, the 
hygiene of the water container plays a 
major role in the spreading of diseases. 
Dust and microbes can be introduced into 
the drinking water during the 
transportation and storage of water. 
Besides, the warm and humid environment 
of Bangladesh is the perfect condition for 
the microorganisms to replicate. 
 
Counteractive methods and the future 
 
Open defecation is a major problem 
considering disease transmission and 
contamination of drinking water. In 
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Bangladesh, great progress has been made. 
Open defecation has reduced from 34% in 
1990 to 1-4% today5, 18. Installment of 
latrines has made a big contribution to this 
achievement5. 
 
“Open defecation perpetuates a vicious 
cycle of disease and poverty” 

WHO, Sanitation facts sheet19  

 
The remaining problem with open 
defecation today is mainly due to children 
of age 3-7. This age group is too old to use 
a potty, but not big enough to use the 
latrines that are designed for adults. The 
mother can be too burden by household 
work to have the time to assist and monitor 
the child when using the latrine. This in 
combination with general attitude that 
child feces aren’t harmful, have caused this 
age group to still practice open defecation. 
To counteract this problem, icddr,b have 
an ongoing trial using 4 different 
removable models adapting the latrines to 
children5. In the foreseeable future, this 
trial could put an end to open defecation 
once for all. 

 
To reduce the risk of ingestion of 
pathogens through drinking water, the 
water is chlorinated before consumption. 

The concentration recommended and used 
is 2 mg/L, in accordance with WHO:s 
guidelines. This does however cause a 
residual smell and taste of the water, which 
is not appreciated by the consumers5. 
Currently, there is also a team of scientists 
in ICDDR,B working on the proper dose of 
chlorine added in the water to 
simultaneously maintain safety and good 
flavour. 
 
Discussion and Postscript 
 
Great progress have been made in the 
country regarding improvement of the 
water sanitation situation in Bangladesh. 
Reduction of open defecation is an 
important part of improving the health 
status of the people living in the country. 
Identification and action towards the 
remaining problems shows promising 
future. 
In the days to come, it would be beneficial 
to improve the drinking water treatment 
and putting down stricter rules for 
recycling industrial wastewater. 
Chlorination is very effective in reducing 
bacterial and viral pathogens, but lesser so 
against parasites along with heavy metals. 
Addition of a suitable filtration step could 
improve the quality of the water trough 
removal of heavy metals and parasites, 
reducing the negative health effects caused 
by these contaminants. Together with 
sealed water storage in the household and 
preventing contamination during storage, 
high quality of drinking water can be 
beneficial for both rural and urban 
population. Because of the daily water 
consumption, the impact of the quality of 
drinking water is extensive. 
 
 



 17 

References 
 

1. WHO, 
https://www.who.int/water_sanitation_heal
th/diseases-risks/diseases/diarrhoea/en/ 05-
11-2018 

2. WHO, http://www.who.int/news-
room/fact-sheets/detail/diarrhoeal-disease 
02-05-2017 

3. WHO, 
https://www.who.int/water_sanitation_heal
th/diseases-risks/diseases/diarrhoea/en/ 05-
11-2018 

4. WHO, http://www.who.int/en/news-
room/fact-sheets/detail/drinking-water 

5. Interview by authors with Mr. Md. Fosiul 
Alam Nizame, 30-10-2018, icddr,b Dhaka 

6. Multiple Indicator Cluster Survey 2012-
13: Final Report. 

7. BBS/UNICEF. Dhaka: Bangladesh Bureau 
of Statistics/UNICEF, 2015 

8. Ratnaike, Ranjit Nihal. "Acute and chronic 
arsenic toxicity." Postgraduate medical 
journal 79.933 (2003): 391-396. 

9. WHO, http://www.who.int/en/news-
room/fact-sheets/detail/arsenic 06-11-2018 

10. Association of arsenic with adverse 
pregnancy outcomes/infant mortality: a 
systematic review and meta-analysis. 
Quansah R, Armah FA, Essumang DK, 
Luginaah I, Clarke E, Marfoh K, et al. 
Environ Health Perspect. 
2015;123(5):412-21 

11. In utero and early life arsenic exposure in 
relation to long-term health and 
disease.Toxicol Appl Pharmacol. Farzan 
SF, Karagas MR, Chen Y. 
2013;272(2):384-90 

12. The developmental neurotoxicity of 
arsenic: cognitive and behavioral 
consequences of early life exposure.Tolins 
M, Ruchirawat M, Landrigan P. Ann Glob 
Health. 2014;80(4):303-14. 

13. Arsenic exposure from drinking water, and 
all-cause and chronic-disease mortalities in 
Bangladesh (HEALS): a prospective 
cohort study. Argos M, Kalra T, Rathouz 
PJ, Chen Y, Pierce B, Parvez F, et al. The 
Lancet. 2010;376(9737):252-8. 

14. European 
commision,  https://ec.europa.eu/food/safe
ty/chemical_safety/contaminants/catalogue
/lead_en 10-11-2018 

15. WHO, 
https://www.who.int/ipcs/assessment/publi
c_health/lead/en/ 10-11-2018 

16. US EPA, https://www.epa.gov/ground-
water-and-drinking-water/basic-
information-about-lead-drinking-water 10-
11-2018 

17. Mokdad AH et al. Global burden of 
diseases, injuries, and risk factors for 
young people's health during 1990-2013: a 
systematic analysis for the Global Burden 
of Disease Study 2013. Lancet. 2016; 
387(10036) : 2383–401. 

18. López, Daniel et al. “Biofilms” Cold 
Spring Harbor perspectives in biology vol. 
2,7 (2010): a000398. 

19. World Bank, 
http://www.worldbank.org/en/results/2016
/10/07/bangladesh-improving-water-
supply-and-sanitation 10-11-2018 

20. WHO, http://www.who.int/en/news-
room/fact-sheets/detail/sanitation 

 



 18 

IMPLEMENTATION OF THE ORAL CHOLERA 
VACCINE IN DHAKA 
By Emily Atkins 
 
The last severe outbreak of cholera in Sweden occurred in 1834 and resulted in the deaths of more 
than 13,000 people. Thankfully, cholera has not been a major problem in Sweden since the 1800’s, 
mostly due to the provisions of sanitation and clean water that prevent this waterborne disease 
from being harboured and transmitted. This security is not shared globally, however, as cholera 
is estimated to be endemic in more than 60 countries around the world1. In endemic countries 
such as Bangladesh, outbreaks (where the prevalence of disease is higher than expected) tend to 
occur seasonally, and the continued persistence of cholera is associated with poor water quality 
and lack of adequate sanitation. Outbreaks can also occur in areas where the disease is not 
endemic, as a result of a humanitarian crisis, such as the displacement of people to overcrowded 
refugee camps or disruption of water or sanitation services. As for many diseases today, there are 
vaccines available to protect people against cholera, including the oral cholera vaccine (OCV). 
There is ongoing investigation into the efficacy and feasibility of using this vaccine in Dhaka at a 
population level to try and prevent cholera outbreaks, and eventually eradicate the disease.  This 
article will give an overview of the current situation in Dhaka, and relevant studies looking at the 
OCV.

Background: What is Cholera? 
 
Cholera is caused by the bacterium to 
which it lends its name, Vibrio cholerae, 
which was recognised as the causative 
agent of the disease by Robert Koch in 
1884. With modern molecular and 
sequencing methods, we now know that the 
exact cause of disease is cholera toxin, 
which is coded for by a lysogenic phage 
called CTXφ. Bacteria such as V. Cholerae 
have different structures on their surface 
that help them carry out specific functions. 
One of these is called O-polysaccharide, 
and the exact structure differs between 
different strains of V. Cholerae; this act as 
a biomarker and allows us an identification 
system for isolated bacteria. The only 
known strains (or serotypes) of cholera that 
cause disease to humans are called O1 (the 
major cause of global cholera outbreaks) 
and O139 (which is confined to Southeast 
Asia). 
 
The disease is characterised by watery 
diarrhoea that is said to resemble “rice 

water” in its colour and consistency. The 
diarrhoea can be rapid and intense and may 
result in the staggering loss of up to 1 litre 
of fluid from the body every hour; this leads 
to severe dehydration and can be fatal to the 
patient. V. Cholerae is a waterborne 
pathogen and it is spread via ingestion of 
contaminated water or the faeces of an 
infected person, which can contain 
thousands of bacterial particles (the route of 
transmission is known as the faecal-oral 
route). Cases of cholera are detected based 
on the clinical symptoms (watery diarrhoea, 
as described, as well as signs of dehydration 
such as loss of elasticity in the skin, 
abdominal pain and nausea), and then are 
confirmed through the identification of V. 
Cholerae in a stool sample from the patient. 
The bacteria appear as “shooting stars” in 
the sample, with characteristic up-and-
down movement that ceases upon addition 
of antiserum. 
 
It is estimated that cholera affects between 
1.4 and 4.3 million people each year, 
causing 28,000 - 142,000 deaths1 (it is 
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difficult to determine with accuracy the 
exact number due to poor surveillance 
systems in developing countries and failure 
to diagnose/report cases in many countries), 
with a majority of deaths occurring as a 
result of dehydration from the diarrhoea 
caused by the infection. Fortunately, most 
cases of cholera can be successfully treated 
with Oral Rehydration Solution (ORS), 
which replaces the sodium and potassium 
that are lost through diarrhoea and thus 
increases absorption of water in the 
intestine. Effective rehydration can reduce 
the risk of death from diarrhoea by 90%. 

The map of cholera is essentially the same 
as a map of poverty, showing that this 
disease targets the poor and vulnerable (due 
to a lack of clean water, poor sanitation and 
poverty). However, cholera is preventable 
with the tools we have at hand today, and it 
is possible for even the most desperate 
countries to manage and prevent this 
disease with a collaborative and directed 
approach. 

The Current Situation in Dhaka 
 
As previously mentioned, cholera is 
endemic in Bangladesh. Seasonal outbreaks 
occur during two main periods, following 
the rainy seasons in April-June and 
September-November. This further 
increases the burden on those living in the 
poorer areas of Dhaka, especially in the 
slums, as the rainy season can cause 
considerable damage and injury to these 
groups, who then become even more poorly 
equipped to deal with cholera outbreaks. It 
is indeed those living in poverty and with 
poor sanitation who suffer the most when 
cholera strikes. 
 
The International Centre for Diarrhoeal 
Diseases, Bangladesh (ICDDR,B) is 
located in Dhaka, and provides free 
treatment services to people suffering from 

cholera and other diarrhoeal diseases. It 
was started in 1960 as a cholera research 
centre, and even today it is primarily 
targeted towards research, although the 
hospital is also a central feature. The 
scientist Norbert Hirschhorn carried out 
important work on ORS at ICDDR,B in the 
1970’s, and it has maintained a high 
standard of research since then, receiving 
the first Gates Award for Global Health in 
2001, in recognition for this and other 
research. The centre then received the 
Independence Day Award in 2005, 
Bangladesh’s most prestigious national 
award. Research areas have included 
malnutrition, respiratory disease, maternal 
health and health outcomes, and ICDDR,B 
has several clinics and research centres 
across Bangladesh to carry out this research 
and treat people in need. Key to this article, 
ICDDR,B aims to carry out important 
surveillance of, and implement 
preventative measures towards, diseases 
such as cholera. The impact of their current 
efforts – and the progress towards 
widespread use of the OCV in Dhaka – will 
be discussed below. 

How Can Cholera be Prevented? 
 
The prevention of cholera is realistically 
attainable with the tools we currently have 
at our disposal, especially if developed 
countries continue to support and donate to 
those developing countries who may be 
poorer in resources. To this end, the 
multinational collaborative group, the 
Global Task Force on Cholera Control 
(GTFCC), met in 2017 and compiled the 
“Global Roadmap to 2030”2: a global 
strategy whose primary aim is to reduce 
cholera deaths by 90% by 2030. The 
meeting also aimed to solidify the 
following commitments made by officials 
from cholera-affected countries, as well as 
donors and other partners: 
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• From cholera-affected countries, 
such as Bangladesh: to implement 
evidence-based cholera control and 
elimination plans 

• From key donors: to support the 
global mechanism and/or the 
country programmes  

• From GTFCC partners: to their 
active involvement as technical 
experts 

The Global Roadmap highlights the most 
important strategies for prevention and 
eventual elimination of cholera, which will 
depend on multi-sectoral interventions to 
implement measures such as long-term 
improvements in water, sanitation and 
hygiene (WASH) in cholera “hotspots” 
(areas most affected by the disease). 
According to the GTFCC, the critical areas 
to target are: WASH, Leadership and 
Cooperation, Healthcare System 
Strengthening, Community Engagement, 
Surveillance and Reporting and Use of the 
OCV. It is this multi-sectoral approach that 
will tackle the problems caused by cholera 
head-on. One issue with implementing the 
Roadmap is the question of receiving 
sufficient governmental, political or 
financial support. However, cost 
projections suggest that effective strategies 
to control cholera may reduce the expenses 
by 50% compared to the average annual 
costs of responding spontaneously to 
cholera outbreaks with basic WASH 
support and the OCV. Long-term cholera 
control methods will also almost certainly 
significantly reduce the impact of all water-
related diseases, not just cholera, which is 
an additional incentive for governments 
and financiers. 

The Oral Cholera Vaccine in Dhaka 
 
Bangladesh is one of the more than 60 
countries in the world in which cholera is 

endemic. It has a population of 160 million 
(around 16 times that of Sweden, though it 
comprises one-third of the area). Its capital 
city, Dhaka, has a population of 20 million, 
many of whom lack access to adequate 
sanitation and healthcare, which puts many 
people at risk of contracting cholera. The 
single best strategy to remove the risk of 
cholera for these people is to improve long-
term WASH resources, but this is easier 
said than done in resource-poor settings 
where people lack education and money, 
and therefore will take time. It is thus 
practical and advantageous to utilise 
strategies such as the OCV to bridge the gap 
between immediate emergency responses 
to outbreaks and long-term WASH 
improvements (Fig. 1). The OCV also takes 
immediate effect and lasts for several years, 
showing that cholera is not inevitable, and 
it can be stopped. 
 

There are currently two oral cholera 
vaccines that have been prequalified by 
WHO: Dukoral and Shanchol. They are 
both killed, whole-cell vaccines (as 
opposed to live/attenuated vaccines) with 
similar (variable) efficacies (see below). 
Dukoral was approved in 2001 for purchase 
by UN organisations, but due to its higher 
cost and need for a temperature-sensitive 
buffer solution/clean water for 
administration, it is primarily used by 
travellers from non-cholera-endemic 
countries who are visiting countries where 
cholera is endemic. Shanchol, which was 
approved by WHO ten years later, is 
preferred for use in many cholera-endemic 

Figure 1: Utilising both short- and long-term strategies to 
respond to and prepare against cholera2 
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countries due to its lower cost, its relatively 
long-term efficacy, and the lack of 
requirement for a buffer solution or 
dissolution in water (this is desirable if 
clean water is difficult to come by). The 
benefits (and limitations) of these vaccines 
will be discussed further below. 

Vaccination Implementation in Dhaka 

There are currently 6 vaccines in the routine 
immunisation programme in Bangladesh 
for children of 0-1 year of age, and two 
more for women of child-bearing age. 
These include the vaccines against 
tuberculosis, polio, measles and tetanus, but 
do not currently include any vaccinations 
against cholera. 

The Gavi vaccine alliance is a private 
international organisation that was founded 
to improve the access to vaccines for 
children living in resource-poor countries, 
and support development and distribution 
of novel vaccines3. Today, it continues to 
work towards this goal by campaigning to 
make vaccines affordable for poorer 
countries, working with partners to 
establish funding, and maintaining global 
stockpiles of vaccines for use in 
emergencies or as part of vaccination 
programmes. Gavi and its partners 
(including UNICEF, WHO and other 
NGOs) review their vaccine investment 
strategy (VIS) every five years in order to 
decide on the priorities for their 
continuing/upcoming vaccine support 
plans. The new VIS, which will be finalised 
in November 2018, includes consideration 
of the OCV for preventative immunisation 
in countries where cholera is endemic. 

Could the OCV be Implemented in 
Dhaka? 

The decision to utilise the OCV in Dhaka to 
control and prevent the disease is not an 
easy one and depends on the efficacy of the 
vaccine in this setting, as well as the 

feasibility of implementation. Many studies 
have been carried out looking at the OCV 
in Bangladesh; a handful will be 
highlighted here in order to highlight the 
current opinions on efficacy and feasibility 
of the OCV in Dhaka. 

 

Efficacy of single-dose OCV in 
Bangladesh4 

A single dose of Shanchol was 
administered to participants in Dhaka, and 
the protective efficacy of the vaccine 
measured after 7-180 days. The researchers 
found that a single dose of the vaccine 
provided 40% protection against cholera 
for 6 months, but only in individuals aged 5 
or older. The protective efficacy in children 
under 5 years was much lower, suggesting 
that a single dose of Shanchol is not 
sufficient for younger children in areas 
where cholera is endemic. 

Feasibility and effectiveness of OCV in an 
urban endemic setting in Bangladesh5 

This trial looked at the differences between 
groups who were given the OCV 
(Shanchol) and a control group who did not 
receive any intervention. The study 
assessed the overall protectiveness from the 
vaccine and also the effectiveness of 
delivery of the vaccine. They found that the 
overall protective efficacy of the OCV was 
37% and there were no serious adverse 
effects of the vaccine. The effectiveness of 
delivery of two doses of the vaccine was 
65%, as the researchers were able to make 
use of pre-existing routine government 
services to deliver the vaccine.  

Storing the OCV at elevated temperatures6 

In order for the vaccine to truly be 
considered “useful” and its administration 
feasible, it is imperative that it can be stored 
and delivered safely to the areas where it is 
needed. This study therefore aimed to 
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determine the efficacy of Shanchol kept at 
“normal” (2-8°C) and “elevated” (25-42°C) 
storage temperatures. It found that the OCV 
remained stable at elevated temperatures 
for 14 days, retaining its safety and 
immunogenicity profiles, which suggests 
that it could be stored and delivered to a 
broad population without fear of immediate 
“spoilage”, and also reduce costs of 
transportation. 

Emergency use of the OCV for the 
Rohingya in Bangladesh7 

In early 2018, around 700,000 Rohingya 
refugees fleeing Myanmar had relocated to 
Cox’s Bazar in Bangladesh. Refugee 
camps, with their poor shelter, hygiene and 
sanitation, are extremely vulnerable to 
outbreaks of cholera and other faecal-oral 
diseases. Following surveillance by 
ICDDR,B and the Institue of Epidemiology 
and Disease Control Research, 900,000 
doses of OCV were released from the Gavi 
global stockpile to vaccinate new arrivals to 
the refugee camps, as well as the current 
population living there. This was the 
maximum amount that could be released, 
and public health officials used the previous 
research from ICDDR,B (described above) 
to deem it appropriate to administer single 
doses to adults and children aged 5 years 
and older and the recommended two doses 
to those under 5 years of age. Vaccination 
required 155 sites around 4 major 
settlements within the camp, and local 
volunteers and leaders were recruited to 
help complete the programme. 

Surveillance has continued since 
vaccination, and no cases of cholera have 
been reported in the Rohingya population 
from the time of completion of vaccination. 

Looking forward 

An ongoing study8 by ICDDR,B aiming to 
evaluate the demand, uptake, feasibility and 
cost-effectiveness of a two-dose regimen of 

the OCV in urban slums of Dhaka is almost 
complete. Investigators have given the 
vaccine to healthy, non-pregnant residents 
of the slums aged 1-14 years and also 
undertaken a census to determine 
characteristics of the immunised 
individuals, as well as births, deaths and 
any changes in location. The vaccination 
strategy of targeted mass childhood 
immunisation has been recently deployed 
(successfully) in Bangladesh for the 
measles-rubella vaccine, and the same 
platform is being used here for the OCV. 

Since there have been no studies that have 
directly addressed the assertion that 
targeted vaccination of children with OCV 
(as opposed to general mass immunisation) 
actually controls cholera at the population 
level, this study aims to use evidence-based 
decision-making to determine whether this 
targeted approach of children aged 1-14 
years impacts the overall burden of cholera 
in the population. The hope is that it could 
be as successful as other targeted mass 
immunisations in Bangladesh. 

The apparent success of the studies 
discussed here may make it seem like there 
is no question as to whether Gavi ought to 
include the OCV in its next VIS. However, 
it is unfortunately not so simple a decision 
to make as to only consider successful 
outcomes of field studies. While it has been 
shown here that the single-dose 
administration of the OCV provides some 
protection for older children and adults, it is 
unknown whether this lower dose gives 
sufficient long-term protection against the 
disease. There is also the question of supply 
of the vaccine; the emergency use by the 
Rohingya in 2018 used 900,000 doses from 
the global stockpile – the largest amount 
that could be taken. Would a mass 
vaccination in Bangladesh (population 160 
million) with the full two dose regimen of 
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the vaccine be asking for too much, 
logistically-speaking?  

It is a challenge for organisations such as 
Gavi to make decisions about investments 
into different causes, especially when all of 
the causes are worthy in their own right. It 
is therefore imperative for organisations 
like ICDDR,B to continue carrying out 
thorough and active investigations into the 
diseases that affect people in Dhaka and 
Bangladesh, so that they are properly 
represented and their suffering understood 
by those who have the power to help them. 
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INCREASED KNOWLEDGE ABOUT 
TRANSMISSION, TRANSMISSION PREVENTION 
AND SANITARY HYGIENE COMBINED WITH 
NUTRITIONAL INTERVENTION AND 
VACCINATION IS A PROPOSED WAY TO 
SUSTAINABLY REDUCE CHILD ROTAVIRUS 
INFECTIONS AND DEATHS IN BANGLADESH 
By Janina Krambrich and Hyesoo Kwon 
 
Rotavirus is the leading cause of dehydrating diarrhoea and death in infants globally par-
ticularly in developing countries as Bangladesh. Though, the virus cannot only be found 
in low income countries but also shows relatively high prevalence in developed countries 
like Sweden where the virus causes a high number of hospitalizations each year. The se-
verity of a rotavirus infection however diverges between Sweden and Bangladesh with 
infections rarely being fatal in Sweden but causing numerous infant deaths in Bangladesh 
each year. This study investigates which factors could be causing this divergence. A survey 
was conducted to assess the general knowledge about the infectious disease and factors 
influencing severity were examined. We conclude, that general vaccination is an easy and 
cost-effective way to lower infections in Sweden whereas an approach of combining dif-
ferent aspects of prevention is needed in Bangladesh. Knowledge not directly about the 
virus but about transmission prevention, sanitary hygiene and nutrition are key factors 
to reduce the burden of rotavirus in developing countries. 
 
Introduction 

 
Rotavirus is a highly contagious virus 
which causes viral gastroenteritis especially 
in 6 to 24 month old infants 1. In high in-
come countries like Sweden the virus 
causes high morbidity but very low mortal-
ity. In low income countries like Bangla-
desh however, the mortality is higher. There 
are 5600 to 9400 death associated with ro-
tavirus infections in Bangladesh each year 
2,3. In Sweden however, there is only one 
death reported every two to three years 1.  
Symptoms of a rotavirus infection vary 
from asymptomatic to severe diarrhoea with 
dehydration and occasionally even death 4.  
Rotavirus associated dehydration is one of 
the leading causes of death in children 
worldwide. It is estimated that 5%, about 
440 000 deaths per year in children under 
five are related to a previous infection with 
rotavirus 5,6. In Bangladesh 2.4 million chil-
dren under the age of five suffer from epi-
sodes of rotaviral diarrhoea every year 

whereas only 50 000 children of the same 
age acquire the infection in Sweden 1,7. That 
is 16 % of all children under five in Bangla-
desh and 9% in Sweden respectively 1,8.  
The genus rotavirus belongs to the family of 
Reovirida which are double-stranded RNA 
viruses 4. Transmission primarily occurs via 
the faecal-oral route, from person to person 
or through contaminated fomites, food or 
water 4. After ingestion of the infectious vi-
ral particles there is a two- to four-day long 
incubation period before the first symptoms 
present.  
 
Rotavirus is not only found to cause dehy-
drating diarrhoea in developing countries 
like Bangladesh but is also prevalent in de-
veloped countries such as Sweden. The 
deaths due to an infection with the virus 
however, differ greatly between developing 
and developed countries. The proportional 
mortality due to rotavirus caused 
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dehydrating diarrhoea in children under five 
in Bangladesh is 2,5 % per year whereas the 
number in Sweden is as low as 0,03 % per 
year 3,6,8.  
The cost of rotavirus infection treatment in 
the two countries also shows a great differ-
ence. The average direct health-care associ-
ated costs for treatment of rotavirus in 
Bangladesh it is estimated to be 84 USD, 
whereas one episode of disease cost on av-
erage 2469 USD in Sweden 9,10.  
Rotavirus is present both in Sweden and in 
Bangladesh, thus the question arising is 
what determines the rotavirus infection pro-
ceeding so differently in the two countries? 
Which are the causal factors?  
 
We hypothesized that the difference in gen-
eral knowledge in Sweden compared to 
Bangladesh about the rotavirus infection, 
transmission, prevention and control could 
be the determining factor leading to differ-
ence in disease progression observed in the 
two countries. 
In this study we aim to investigate the 
awareness about rotavirus trough conduc-
tion of an online survey and further scruti-
nize distinct factors influencing severity of 
disease and the awareness about these. Our 
goal is to purpose a sustainable way to re-
duce infant deaths in Bangladesh due to an 
infection with rotavirus.  

Results 

 
Survey to assess general knowledge 
about rotavirus 
To confirm or reject the hypothesis that the 
difference in general population knowledge 
about rotavirus infections might be the ma-
jor difference between Sweden and Bangla-
desh, an online survey was conducted both 
in Sweden and Bangladesh. The survey in-
cluded 21 questions about the rotavirus with 
both open-ended and multiple-choice an-
swers (Table 1). It was translated from Eng-
lish into Swedish and Bengali for distribu-
tion in respective countries. The targeted re-
sponders were parents, kindergarten work-
ers, nurses, doctors and paediatricians who, 
at least partly, work with children under the 
age of five. 50 participants were recruited 
from Sweden and 30 participants from 
Bangladesh. 
For the appropriate disease management of 
rotavirus infections both theoretical and 
practical knowledge of what the disease is, 
how it spreads and how to treat it is neces-
sary. In order to evaluate the knowledge, the 
questions in the questionnaire were divided 
into two categories; theoretical knowledge 
and practical knowledge. 

 

Table 1: Content of questionnaire for the survey 

Category Topics Importance 
(1) Rotavirus 
clinical picture, 
transmission 
and disease se-
verity  

 

• What disease is caused by the virus?  
• How severe is an infection?  
• Which are the risk groups?  
• How is the virus transmitted?  

Symptoms caused, 
and route of transmis-
sion are important to 
prevent transmission 
and recognize infections 
early.  

(2) General ro-
tavirus treat-
ment related 

 

• How is an infection treated?  
• Is there a specific treatment availa-

ble?  
• What to do when a child gets a rota-

virus infection?  
 

Treatment options are 
important to know to be 
able to react quickly if 
children show signs of 
rotavirus associated de-
hydration.  

(3) Rotavirus 
prevention re-
lated 

 

• Is it known that a vaccination is avail-
able?  

• Is it known how disease can be pre-
vented?  

 
 

Protentional methods 
are the key of lowering 
the disease burden and 
deaths related to rota-
virus infection.  



 

26 
 

Vaccination should 
be done in children 6 
weeks of age  

(4) Evaluation 
of knowledge 

 

• How severe do participants esti-
mate the outcome of disease in devel-
oping countries compared to devel-
oped countries?  

• How do participants rate their 
own knowledge?  

Appropriate self-assess-
ment is important 
for subsequent actions 
in case of disease.  

 

 
The theoretical knowledge examines the 
minimum of by us determined necessary 
knowledge about rotavirus (Table 2); 
 
(1) Did the participants know about rotavirus? 
(2) Did they know which disease it causes? 
(3) Did they know how it is transmitted? 

 
The practical parts additionally cover pre-
vention and treatment; 
 
(4) Did the participants know how to prevent an 

infection? 
(5) Did they know how to treat an infection?  
 
The participants who could answer the 
questions (1) to (3) correctly were  
grouped as having moderate knowledge of 
rotavirus. The answers of the participants 
who showed moderate knowledge were 
then checked for who additionally answered 
the questions (4) & (5) correctly (Table 2). 
If the answers corresponded to the desired, 
these participants were grouped as having 
high knowledge of rotavirus. The partici-
pants who were not able to fulfil the moder-
ate knowledge were grouped as having no 
or lacking knowledge.  
 

Sweden  
50 participants answered the questionnaire 
and 32 met the inclusion criteria for the 
moderate knowledge group. This corre-
sponds to 64% of the participants. Among 
them 31 met the inclusion criteria for high 
knowledge which is 62%. The remaining 18 
participants, who did not have moderate 
knowledge, correspond to 36% of the par-
ticipants (Figure 1). 
 
Bangladesh  
Among the 30 participants, 5 met the inclu-
sion criteria for moderate knowledge, which 
corresponds to 16.6%. Among them 4 
(13.3%) exhibited high knowledge. 25 par-
ticipants showed lacking knowledge about 
rotavirus infections (Figure 1). 
A significant number of participants from 
Bangladesh (83.4%) were lacking in 
knowledge, which is about double the per-
centage of Swedish participants (36%). 
Comparatively the percentage of Bangla-
deshi participants exhibiting moderate 
knowledge is tremendously low. Only 
16.6% met the criteria for moderate 
knowledge, and only 13.3% of participants 
have high knowledge of rotavirus (Figure 
1). 
 

Table 2: Criteria for assessing the knowledge.  

Questions Desired answers 
(1) Did the participant know 
about rotavirus? 

Yes 

(2) Did they know which disease 
it causes? 

Gastroenteritis, diarrhoea, vomiting 

(3) Did they know how it is 
transmitted? 

Via faecal-oral route, directly from person to person   
or indirectly via contaminated fomites 

(4) Did they know how to pre-
vent infection? 

Better hygiene 

(5) Did they know how to treat 
an infection? 

ORS to treat dehydration 
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Several factors influence the severity of a ro-
tavirus infection 
There are numerous factors influencing the 
severity of the infection with rotavirus. It is 
a combination of multiple influences that 
can cause severe dehydration and in most 
severe circumstances even death. 
The most apparent factor influencing the vi-
ral disease is age. The highest risk of a se-
vere infection is in children under the age of 
three years, but normal infections are com-
monly seen up to the age of five. Adults and 
elderly have a very low risk of infection. In 
immunocompromised adults however, in-
fections can lead to disease progressions of 
similar severity as in infants 11. 
Most children under five years of age have 
been infected at least once with rotavirus re-
gardless of the socioeconomic status, which 
explains why infections can be seen in both 
Sweden and Bangladesh, two countries with 
a high difference in the socioeconomic sta-
tus of the population.  
The socioeconomic status is a measure for 
an individuals or families economic and so-
cial position in relation to others based on 
income, education and occupation 12. It is an 
important factor for determining the proba-
bility that individuals of certain populations 
are exposed to environmental or other risk 
factors for health 13. In the case of rotavirus, 
we determined that the most important 

socioeconomic factors influencing severity 
of the disease is education. Education about 
hygiene, sanitation, nutrition and transmis-
sion are important components of prevent-
ing disease and lowering severity of the in-
fection.  
Personal hygiene such as washing your 
hands before having a meal and after using 
the bathroom are essential to reduce trans-
mission of faecal-oral transmitted patho-
gens but cannot completely prevent the in-
fection. As the infectious dose of rotavirus 
is very low and the virus can be found on 
contaminated fomites, it is easy to get the 
infection even if hygienic measures are 
taken. Infants have a high tendency to put 
not only their fingers but all varieties of 
items into their mouth making them espe-
cially vulnerable to getting infections 
through contaminated objects.  
Sanitary infrastructure is another factor in-
fluencing disease severity. Poor sanitary in-
frastructure is often seen in Bangladesh and 
other developing countries. There are nu-
merous households that do not have proper 
sanitation systems, no sewage system and 
no clear water to keep the toilet facilities 
clean. Poor sanitary infrastructure facili-
tates faecal-oral transmission of numerous 
enteropathogens among them rotavirus 14. 
In Sweden this is a less important factor in-
fluencing transmission of the virus since the 
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Figure 1: Knowledge about Rotavirus infection, transmission, treatment and prevention in Bangladesh and Sweden. Results from the 
online survey conducted in the context of this study. 
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organization of sewage and sanitation is 
highly developed and planned. Faecal con-
tamination due to poor sanitation is seldom.  
The nutritional status of children was shown 
to be an important factor in numerous infec-
tious diseases. For most diseases malnutri-
tion predisposes children to get an infection, 
in rotavirus however, an association be-
tween a better nutritional status and an ele-
vated risk of experiencing symptomatic ro-
tavirus infection in the first years of a 
child’s life could be seen in a study con-
ducted in the Mirpur area of Dhaka, Bang-
ladesh 14. Another study reported nearly 
double the incidence of rotavirus infection 
among overweight and obese compared to 
malnourished patients 15. This might seem 
surprising at first since the well-nourished 
body should be better in fighting infections 
than a malnourished one, but it can be ex-
plained by examining the gut histology in 
malnourished children. 
 
Malnutrition is associated with protec-
tion from severe rotavirus infection 
Children in developing countries are fre-
quently malnourished and exposed to fae-
cal-oral contamination resulting in changes 
in their gut histology 16. In a healthy gut nu-
trients and electrolytes are normally ab-
sorbed, the intestinal villi are permeable to 
small sugars and the mucosal membrane 
protects the villi from enterophaogen inva-
sion. After malnutrition and recurrent expo-
sure to abnormally high concentrations of 
enteropathogens the histology changes and 
progresses to a condition known as environ-
mental enteropathy. The mucosal mem-
brane gets inflamed, villi become blunted, 
barrier integrity is altered, and the absorp-
tion capacity is reduced 16. The virus needs 
to find a suitable place to replicate after in-
gestion. It has been hypothesized that rota-
virus is able to replicate more efficiently in 
the healthy enteric niche of a well-nour-
ished infant without enteric enteropathy and 
therefore infections are more often associ-
ated with well-nourishment 14. This sup-
ports the observed relatively high incidence 
of disease in Sweden, where children are 
generally well nourished. If the virus infects 
malnourished children however, the sever-
ity of disease is likely be greater than when 

an infection is obtained by a well-nourished 
child. 
If malnourished children are protected from 
infection by their gut histology this could 
also be the reason for lowered efficacy of 
oral vaccines against rotavirus.  
 
The nutritional status is associated with 
vaccination efficacy in developing coun-
tries 
Many studies have investigated why the 
vaccine efficiency varies between devel-
oped and developing countries. There is ev-
idence that efficacy of rotavirus vaccine in 
countries with reduced sanitation is poor 
compared to industrialized countries 17. The 
efficacy ranges from 90% in high socioeco-
nomic settings to only 50% in low socioec-
onomic settings 17. Socioeconomic statuses 
correlate with the number of children that 
are malnourished in the country.  
There are many factors that are considered 
possibly being the cause of this difference 
in efficacy including higher rates of early 
viral transmission in developing countries 
as well as differences in the gut mucosa and 
immune factors of the host that may inter-
fere with the immune response resulting 
from the vaccination 18. One possible expla-
nation is equivalent to why the infection is 
less frequent in malnourished children. 
Blunted, shortened villi as seen in the gut of 
children with environmental enteropathy 
might disable the vaccine to find a niche 
where it can infect the target cells in the 
small intestine and induce viral replication 
triggering the host immune response result-
ing in protection against rotavirus 17,18. 
Without the functioning intestinal histol-
ogy, the vaccine efficacy remains low in the 
children most vulnerable to the severe rota-
virus infection even if these are infected less 
frequently. The development of combined 
strategies to lower malnutrition and there-
fore higher vaccine efficacy present a po-
tential approach to lower incidence of rota-
virus infections in developing countries.  
 
Conclusions  
Increased knowledge about transmission, 
transmission prevention, sanitary hygiene 
combined with nutritional intervention and 
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vaccination is our proposed way to sustain-
ably reduce child rotavirus infections and 
deaths in Bangladesh. In Sweden adoption 
of the rotavirus vaccine as a routine vac-
cination into `The Swedish Immunization 
Programme for children´ is the best and 
most cost-effective solution to reduce hos-
pitalizations 9. In developing countries like 
Bangladesh however, simple vaccination 
will not yield a satisfying efficacy to sus-
tainably reduce the rotavirus burden. There 
is a need to reduce malnourishment along-
side with the vaccination implementation. 
Likewise, the knowledge about how to pre-
vent transmission of the virus by better san-
itary and personal hygiene is necessary for 
child protection. It is often not as easy as in-
troducing a vaccine into the immunization 
program to reduce incidence of a disease in 
developing countries. It is hoped that this 
approach of combining different aspects of 
prevention can provide a key strategy to as-
sist in reducing the burden of rotavirus in 
the Bangladesh’s most vulnerable children.  
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VACCINATION IN BANGLADESH 
By Ahmed Eldek, Ahmad Jouni Fattahi, Anna Tamara Leber 
 
Since the 1980’s, Bangladesh has achieved a great success with the Expanded 
Programme on Immunization (EPI). The vaccination coverage shows an outstanding 
increase, which is the result of the progressive vaccine research, the expertise of 
healthcare workers, the awareness and acceptance of the people towards the vaccines 
and the international collaboration to fight communicable diseases. EPI has achieved an 
efficient vaccination system in Bangladesh similar to developed countries like Sweden. 
However, the EPI still needs more improvement to cover some of the present health 
threats in Bangladesh. Also, further research and vaccine development are needed to 
overcome emerging infections. 
 
The immunization program in 
Bangladesh 
 
In the mid-1980’s the Bangladeshi 
immunization system was in a huge need 
for a reform, which eventually happened in 
the form of the Expanded Programme on 
Immunization (EPI) in 1979. The EPI was 
created by the WHO and the UNICEF with 
the aim to expand immunization services 
and coverage in the whole world. 
Originally, the program consisted of 
vaccination against 6 childhood diseases: 
poliomyelitis, diphtheria, pertussis, tetanus, 
tuberculosis and measles. Later the number 
of routine vaccines increased.1 The 
immunization coverage in Bangladesh was 
approximately 2% during the mid-1980’s, 
but as a result of the EPI it reached 80% in 
the mid-1990’s.2 (Figure 1) Nowadays the 
rate of vaccination exceeds 93% between 
children aged 12-23 months.  
 

 
Figure 1 - National immunization coverage (1980-2015) 3 

 
This tremendous development was 
achieved by the financial support of non-
governmental organizations like the Global 

Alliance for Vaccines and Immunization 
(Gavi), as well as the promotion of the 
importance of immunization. Other 
contributing factors were the improvement 
of maintaining the cold chain, better 
vaccination tools and portable vaccination 
kits and last but not least the upgraded 
strategies for effective immunization 
delivery.1 
 
Gavi has been created by the help of the 
Bill & Melinda Gates Foundation and it is 
the main financial supporter of the EPI 
program in many developing countries, 
including Bangladesh. Gavi has the 
mission to save children’s lives and 
protecting people’s health by increasing 
the accessible use of vaccines in lower-
income countries.4  
 
In 2018, the EPI consists of 11 
recommended vaccines, but there is still a 
need to increase this number. These 
vaccines are free of charge for children and 
they are protecting against childhood TB, 
poliomyelitis, diphtheria, tetanus, pertussis, 
hepatitis B virus infection, measles and 
rubella, along with pneumonia and 
meningitis causing Haemophilus 
influenzae and Streptococcus pneumoniae.5 
(Table 1) 
 
  



 31 

 

Vaccine  Name of the 
disease 

 Name of 
the disease 

 BCG tuberculosis  At birth 
Pentavalent 
(DPT, 
Hep-B, 
Hib) 

diphtheria, 
pertussis, 
tetanus, 
hepatitis-B, 
Haemophilus 
Influenzae 
type b (Hib) 

6 weeks, 
10 weeks, 
14 weeks 

bOPV poliomyelitis 6 weeks, 
10 weeks, 
14 weeks 

fIPV poliomyelitis 6 weeks, 
14 weeks 

PCV pneumococcal 
pneumonia 

6 weeks, 
10 weeks, 
18 weeks 

MR measles and 
rubella 

9 months 
and 15 
months 

Table 1 - Routine vaccination schedule for children 5 

 
Further routine vaccinations include the 
Tetanus Toxoid (TT) vaccines to all 
women in the childbearing age (15-49 
years). To ensure the adequate protection 
of the new born babies against neonatal 
tetanus, the TT vaccines should be given to 
women at the shortest possible interval, 
which means at least two years and seven 
months. Additionally, a Vitamin A capsule 
is administered to children 6-59 months of 
age. Vitamin A deficiency is the leading 
cause of preventable childhood blindness 
and it also increases the risk of child death 
from diseases such as diarrhoea and 
measles.6 
 
Notification system in Bangladesh 
 
The vaccinations are performed in the EPI 
vaccination centres, of which more than 
14 000 can be found throughout the 
country. Every child receives an EPI card 
at birth, which card contains the table of 
the routine vaccination schedule and which 
can be easily filled out by the vaccinator. 
(Figure 2) At every visit, the parents are 
also told when the next vaccination is due. 

This system makes it easier to document 
the progress of the children through the 
routine vaccinations and to recognize 
missed vaccines. Other methods, like 
vaccination campaigns, leaflets and the use 
of media also helps to keep parents 
updated.  
 
The overall acceptance towards vaccines is 
quite high, thanks to the public awareness 
and the preferences of the people. Due to 
the higher presence of diseases, people 
have more positive attitude towards 
vaccines.6  
 

 
Figure 2 -  EPI card (Photo taken by Anna Leber) 

 
Obstacles in the vaccination system 
 
However, Bangladesh as a developing and 
densely populated country still faces some 
problems of how to keep the vaccination 
coverage on the same level in all of the 
regions. One of these obstacles are to reach 
the people living in rural areas. Even 
though there are many EPI centres in the 
country, there are villages, which are 
difficult to reach. To counteract this 
problem, a system of satellite clinics is 
used to vaccinate children in their home 
villages. Another obstacle is the 
maintenance of the cold chain of the 
vaccines when going to these hard to reach 
areas. 
 
Another problem is the condition of the 
slums, which are highly populated urban 
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residential areas. People living in slums 
have more access to the vaccination 
centres, but it is still a challenge to reach 
them. It is difficult to track people living in 
slums and make sure that they follow up 
with all vaccinations.6 
 

Differences between Bangladeshi and 
Swedish vaccination programs 
 
The Bangladeshi vaccination program 
differs from the Swedish one at many 
aspects. In Bangladesh, the vaccinations 
are administered according to a different 
regimen other than the one followed by 
Sweden. For example, the pentavalent 
vaccine is administered in Bangladesh at 6 
weeks, 10 weeks and 14 weeks of age, 
while in Sweden, it’s administered at 3 
months, 5 months and 12 months of age5,7 
(Figure 3). 
 

 
Figure 3 -  Vaccination schedule in Sweden 8 

 
Another difference in the vaccination 
program is the MMR vaccine against 
measles, mumps and rubella. While in 
Sweden the routine vaccine is MMR, the 
vaccine administered in Bangladesh is MR 
against measles and rubella only and there 
is no vaccination against mumps as it is not 
an issue in Bangladesh.5,7 
 
Oral polio vaccine is still being used in 
Bangladesh as one of the routine vaccines 
for children against poliomyelitis while it 
is not used in Sweden anymore as part of 
OPV phase-out program. Although OPV is 
safe and effective, in extremely rare cases 
(about 1 in every 2.7 million first doses of 
the vaccine), the live attenuated vaccine 

virus in OPV can cause paralysis. The 
withdrawal of OPVs began in April 2016 
with a switch from trivalent OPV (tOPV) 
to bivalent OPV (bOPV), removing the 
type 2 component (OPV2) from 
immunization programmes as  wild type 2 
polio has not been detected anywhere in 
the world since 1999 and was declared 
eradicated in 2015. In preparation for the 
switch, OPV-using countries have 
introduced at least one dose of IPV 
(containing inactivated strains of all three 
poliovirus types) into their routine 
immunization schedules, if they have not 
already done so.9 
 
Rota vaccine represents also a different 
aspect of the routine vaccines between 
Sweden and Bangladesh. While the 
vaccine is part of the routine vaccination 
schedule in Sweden, it hasn’t been 
included in the EPI program in Bangladesh 
yet. However, many efforts have been 
done to include the Rota vaccine in the 
immunization program in Bangladesh as 
the rotavirus gastroenteritis is a significant 
public health burden in Bangladesh.  
 
HPV vaccine against Human Papilloma 
Virus is also one of the routine vaccines in 
Sweden for girls above 12 years old while 
it’s not part of the EPI program yet in 
Bangladesh.  
 
Tetanus toxoid is administered to females 
in the childbearing age (15 – 49 years old) 
in Bangladesh. While in Sweden, booster 
doses of DPT have been administered at 
the age of 5 and 14 years old which 
provides a protection for more than 20 
years against diphtheria, pertussis and 
tetanus.5,7 
 
Further improvement of the EPI 
 
Rotavirus is one of the leading causes of 
gastroenteritis in children all over the 
world. Rotavirus- related diarrheal diseases 
account for high mortality rates among 
children below 5 years old. Therefore, 
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rotavirus is a major public health problem 
and economic burden. However, rotavirus 
infection can be prevented by vaccination, 
many developing countries have not 
included the Rota vaccine in their routine 
vaccination program. On the other side, 
more than 80 countries have introduced 
rotavirus vaccination in their program. In 
2016, Bangladesh applied for Gavi support 
for rotavirus vaccination and plans to 
include vaccination in the EPI in 2019. The 
available vaccines against rotavirus are 
Rotarix® (manufactured by 
GlaxoSmithKline), administered as a two-
dose schedule, and RotaTeq® 
(manufactured by Merck&Co., Inc.), 
administered as a three-dose schedule. The 
vaccines are live-attenuated, administered 
orally and internationally licensed.10,11 
 
Hepatitis E virus (HEV) is one of the 
leading causes of acute viral hepatitis. 
HEV infections result in serious morbidity 
and mortality, particularly among pregnant 
women and have significant economic 
costs. Epidemics of hepatitis E are 
particularly problematic in Bangladesh. 
Since there is no specific treatment for 
HEV infections, vaccination is crucial to 
control HEV infections. Hecolin which is 
developed by Xiamen Innovax Biotech 
Co., Ltd. and approved by China Food and 
Drug Administration (CFDA) in 2012, is 
the licensed HEV vaccine in the world so 
far. An ongoing double-blind cohort study 
has been performed in Bangladesh (by 
ICDDR,B) to evaluate HEV vaccine 
efficacy among 20,000 women, 16 – 39 
years old, followed up for 2 years.12 
 
Human Papilloma Virus (HPV) is the most 
common sexually transmitted infection 
globally and the second leading cause of 
cancer-related deaths among women in 
Bangladesh. HPV prophylactic vaccine is 
the primary prevention way to protect 
women against invasive cervical cancer. In 
2016, HPV prophylactic vaccination 
started for the first time in Gazipur district 
(near Dhaka) by the ministry of health and 

Family Welfare of Bangladesh and 
supported by Gavi. This vaccination 
program is planned to continue for two 
years in Gazipur and the data will be 
assessed. If the results show a great 
success, Gavi will support the national 
vaccination program of HPV. For now, 
Gardasil recombinant human 
papillomavirus vaccine which protects 
against 4 subtypes (6, 11, 16 and 18) is 
available in markets. However, it is still 
considered expensive since it costs about 
3000 Taka (1000 Taka for each dose).13,14 
 
Cholera is a life-threatening watery 
diarrheal disease which may cause death if 
not immediately treated with oral 
rehydration solutions or intravenous fluids. 
It is mainly a disease of the poor who live 
in unhealthy environment. Oral vaccines 
are available against cholera (Shanchol and 
Dukoral) which are inactivated vaccines, 
however they are not included in the EPI 
yet and still expensive to afford for the 
majority of the high-risk groups. Since late 
2000’s, the government of Bangladesh has 
a growing will to prevent cholera. During 
the period between February and April 
2011 a huge vaccination program started in 
urban Dhaka, Bangladesh targeting to 
protect about 173.000 high-risk people 
against cholera. The International 
Coordinating Group (ICG) which 
coordinates the inactivated oral cholera 
vaccines (OCV) stockpile agreed to release 
900.000 doses of OCV to vaccinate the 
Rohingya refugees, in September 2017.15,16 

 

Acknowledgements 
 

We would like to thank Dr. Asma Bent 
Aziz for her assistance and providing the 
neccessary information and resources for 
this article. 
Special thanks to Dr. Shakila Banu, Dr. 
Muhammad Shariful Islam and the team of 
ICDDR,B. 
 
References 
 



 34 

1. Jamil, K., Bhuiya, A., Streatfield, K. I. M. 
& Chakrabarty, N. The immunization 
programme in Bangladesh : impressive 
gains in coverage , but gaps remain. 14, 49–
58 (1999). 

2. Perry, H. & Nurani, S. Barriers to 
Immunization among Women and Children 
Living in Slums of Zone 3 of Dhaka City, 
Bangladesh : A Qualitative Assessment. 

3. Epi, A. & Ces, A. Bangladesh E P I F a c t 
S h ee t. (2018). 

4. Gavi. Available at: https://www.gavi.org.  
5. Evaluation, C. COVERAGE 

EVALUATION SURVEY 2016. (2016). 
6. Interview with Dr. Asma Bent Aziz. (2018). 
7. Folkhälsomyndigheten. Available at: 

https://www.folkhalsomyndigheten.se/the-
public-health-agency-of-
sweden/communicable-disease-
control/vaccinations/vaccination-
programmes/.  

8. ECDC. Available at: https://vaccine-
schedule.ecdc.europa.eu/ 

9. WHO. Available at: 
http://www.euro.who.int/en/health-
topics/disease-prevention/vaccines-and-
immunization/news/news/2016/04/poliomy
elitis-polio-and-the-vaccines-used-to-
eradicate-it-questions-and-answers.  

10. Mahmud, A. et al. Rotavirus epidemiology 
and vaccine demand : considering 
Bangladesh chapter through the book of 
global disease burden. Infection 46, 15–24 
(2018). 

11. Pecenka, C. et al. Impact and cost-
effectiveness of rotavirus vaccination in 
Bangladesh. Vaccine 35, 3982–3987 
(2017). 

12. Kmush, B. L. et al. Original Contribution A 
10-Year Immunopersistence Study of 
Hepatitis E Antibodies in Rural. (2018). 
doi:10.1093/aje/kwy044 

13. Islam, J. Y. et al. Knowledge of cervical 
cancer and HPV vaccine in Bangladeshi 
women : a population based , cross-
sectional study. 1–13 (2018). 
doi:10.1186/s12905-018-0510-7 

14. Harper, D. M. & Demars, L. R. 
Gynecologic Oncology Corrigendum to ‘ 
HPV vaccines — A review of the fi rst 
decade ’ [ Gynecol . Oncol . 146 ( 2017 ) 
196 – 204 ]. Gynecol. Oncol. 147, 489 
(2017). 

15. Uddin, J. et al. Coverage and acceptability 
of cholera vaccine among high-risk 
population of urban Dhaka , Bangladesh. 
Vaccine 32, 5690–5695 (2014). 

16. Khan, A. I. et al. The impact and cost-
effectiveness of controlling cholera through 
the use of oral cholera vaccines in urban 

Bangladesh : A disease modeling and 
economic analysis. 823, 1–22 (2018). 

  
 



 35 

AN OVERVIEW OF THE GLOBAL 
PERSPECTIVE OF DENGUE FEVER 
By Zohura Begum Muktha 
 
A mosquito-borne viral (dengue virus) contagion initiating a severe flu-like disease is 
called Dengue. It sometimes causes a potentially fatal complication, known as severe 
dengue. Alternatively, this dengue fever is also termed “break-bone” fever because of its 
painful muscle and joint symptoms. Over the last 50 years, dengue has been increasing in 
over 100 endemic countries, and around 50-100 million infections are estimated to occur 
annually, which implies almost half of the world population is at risk of acquiring Dengue. 
In the different parts of the world, dengue is a fast-evolving pandemic-prone viral disease. 
Dengue flourishes in tropical and subtropical countries, mainly within poor urban areas, 
suburbs and the countryside. The haemorrhagic form of dengue, now known as severe 
dengue, was first recognized in Thailand and the Philippines in the 1950s. Nowadays, it 
is the most common cause of child death and adult hospitalizations in Asian and Latin 
American countries. The life cycle of the Dengue virus involves the mosquito as a vector 
and human body as a source of infection. In this article, the general characteristics of 
dengue fever are discussed, along with its behaviour in different countries and the 
preventive measures that can be taken.  
 
About the Virus 
 
The dengue virus comprises four different 
serotypes known as DENV-1, DENV-2, 
DENV-3 and DENV-4. These belong to the 
genus Flavivirus, family Flaviviridae. This 
is a single-stranded, positive-sense RNA 
virus1. The extensive genetic variability of 
the dengue serotypes is highlighted as they 
each have distinct identified genotypes 
within themselves. Amongst them, the 
“Asian” genotypes of DEN-2 and DEN-3 
are associated with severe dengue disease 
with secondary infection2.  
 
About the Vector 
 
The dengue virus is transmitted specifically 
the mosquito Aedes aegypti, which acts as 
the main vector. When an infected female 
Aedes mosquito bites on the human body, 
the viruses are passed into the person, and 
the mosquito also acquires the virus while 
feeding from an infected person3. 
 
After a mosquito has acquired the virus, it 
will infect the mosquito mid-gut and then 
spread to the salivary glands over a period  

 
of 8-12 days. The virus can be transmitted 
into the human body after this incubation 
period during feeding. This immature stage 
is often found in water in artificial 
containers in the human dwellings and 
indoors. A study suggests that most female 
Aedes aegypti may spend their lives in and 
around the place they emerged as adults, 
their average flight height being around 400 
meters. This means that people are most 
probably responsible for moving the 
viruses between and within places and 
neighbourhoods. Dengue infection rates are 
higher during daytime and outdoors, as 
these mosquitoes bite most frequently 
during the day. Aedes aegypti bred indoors 
are capable of biting anyone throughout the 
day. Along with dengue, this mosquito can 
also transmit to other viruses like Zika and 
Chikungunya4. 
 
Dengue Virus in the Human Body 
 
When infected, humans become the main 
transporters and multipliers of the virus. 
The infected person becomes a virus source 
for uninfected mosquitoes. The virus 
circulates in the blood of an infected person 
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for 2-7 days and approximately at the same 
time the person develops a fever. Aedes 
mosquitoes can transmit the infection after 
the first symptoms appear (during 4-5 days; 
maximum 12) from the patients who are 
already infected with the dengue virus. 
 
After recovery from an infection, the 
patient will develop lifelong immunity 
against that particular serotype. This 
immunity provides only partial and 
ephemeral protection against any of the 
other three serotypes of the virus. It is 
evident that subsequent infection increases 
the risk of developing severe dengue. 
Another important factor is the time 
interval between infections and the 
particular viral sequence of infections3.  
 
Symptoms & Signs  
 
The infected person will develop severe flu-
like symptoms. It affects infants, children 
and adults equally and may be fatal. The 
clinical features of dengue fever may vary 
depending on the age of the patient. 
 
The clinical course of dengue fever 
comprises the febrile, critical and recovery 
stages. Sudden high fever (40°C/104°F) 
accompanied by two of the following 
symptoms, arises the suspicion of dengue: 
pain behind the eyes, severe headache, 
muscle and joint pain, swollen lymph 
nodes, measles like maculopapular rash, 
nausea and/or vomiting. The incubation 
period usually lasts 4-10 days after the bite 
from an infected mosquito, and symptoms 
may last for 2-7 days. Due to plasma 
leakage, fluid accumulation, respiratory 
distress, severe bleeding, or organ 
impairment, the severe dengue is a 
potentially a deadly complication. This is 
considered as a critical stage. The alarm 
signs to look out for include severe 
abdominal pain, persistent vomiting, hasty 
breathing, bleeding gums, haematemesis, 
fatigue and restlessness, and they will be 
evident 3 to 7 days after the first symptoms, 
in parallel with a decrease in temperature 

(below 38°C/ 100°F). The next 24-48 hours 
of the critical stage can be lethal, so 
appropriate medical care is necessary to 
avoid complications and death5. 

 

Figure 1- Symptoms of dengue fever.  
 
The recovery phase is termed the 
convalescence period, when bradycardia, 
confluent petechial rash with erythema and 
islands of pallor are seen. The recovery 
phase is usually accompanied by regain of 
appetite, although this is not seen in some 
patients due to the extensive diuresis and 
consequent potassium loss through urine. 
This convalescence period extends for 2-4 
weeks and is accompanied with fatigue6. 
 
Diagnosis 
 
The specific and sensitive method Plaque 
Reduction Neutralization Test (PRNT) is 
being used for the diagnosis of 
asymptomatic dengue infection1. However, 
it has some limitations due to the high cost, 
and it may cross-react with other 
flaviviruses7. The presence of the non-
structural protein 1 (NS1) antigen and IgM 
and IgG antibodies is the pillar for 
diagnosing dengue virus. Isolation of viral 
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RNA and serology are the main laboratory 
diagnostic tools8. 
 
 
Available Treatment 
 
Usually, dengue virus manifests as a self-
limiting fever during the primary infection, 
but a severe one when secondary infection 
develops. In the worst case, it may increase 
the risk of dengue haemorrhagic fever, 
where blood plasma leakage, hypovolemic 
shock, myocarditis, encephalitis, 
coagulation abnormities and renal failure 
can be observed. Treatment is mainly 
supportive and symptomatic depending on 
the early diagnosis and early monitoring. 
Mostly, treatment is followed through early 
and effective fluid replacement using 
plasma or electrolyte solutions. In case of 
massive bleeding, blood transfusion is 
required. Prompt treatment by infusing 
fresh frozen plasma is required for restoring 
platelet counts.  
 
Vaccine  
 
Vaccine development for controlling 
dengue fever is now a challenging priority 
due to the difficulty in getting consistent 
immune responses from the four different 
dengue antigens. Actually, the lack of 
cross-immunity against the four serotypes 
makes it more probable to get multiple 
sequential infections9. 
 
CYD-TDV namely, Dengvaxia, is the first 
tetravalent live attenuated available vaccine 
consisting chimeras of yellow fever 17D 
and the four dengue viruses, it has been 
manufactured by Sanofi Pasteur10. So far, 
the vaccines produced provide life-long 
protection for certain serotypes and short-
term protection towards others. Secondary 
infections caused by other dengue 
serotypes not included in the vaccine have 
been found to cause severe disease.  
 
Upon infection with dengue virus, the 
dominant symptom is fever. When an 

infected person is secondarily infected with 
another serotype of dengue, it often results 
in haemorrhagic dengue. The person will 
gain immunity only against the serotype 
infected them, so the chance for a 
secondary infection is always high. 
 
Still now, there is no commercially 
available vaccine against all four serotypes, 
therefore, prevention is the better option for 
reducing the transmission and severity of 
dengue fever. For prevention, the natural 
reproducing habitat of the vector, which are 
shallow and still water sources, should be 
avoided near human settlements and good 
hygiene measures need to be ensured. Also, 
humans can protect themselves by wearing 
long-sleeved clothes and using repellents 
and insecticides in the high-risk water 
clogging areas. 
 
Example of A Dengue Control Strategy 
 
Apart from vector control approaches, 
alternative strategies being used in recent 
years include genetically modified 
mosquitoes, biological control methods, 
anti-viral drugs and vaccines.  

 
Figure 2 - Wolbachia spread in wild mosquito 

 
Interestingly, the Wolbachia bacterium is 
used as a biological control method, since 
the endosymbiont relationship with the 
mosquito population is assumed to block 
the replication of several important 
arboviruses. Other research involves the 
release of male mosquitoes with Wolbachia 
so that the mating with wild female 
mosquitoes further prevents the spread of 
vectors containing dengue virus4. 
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In Guangdong, one of the provinces of 
South China, where the prevalence of 
dengue is due to imported cases, it was 

reported in 2014 that an intervention 
strategy with extensive participation of 
community is effective for avoiding dengue 
outbreaks4. 
 
Dengue Outbreaks in Different Regions 
 
Indonesia was the country where a dengue 
outbreak occurred first in 1779, and it had a 
severe morbidity and mortality11. 
Generally, outbreaks occur when any of the 
five serotypes start to infect the population. 
Initially, outbreaks were common in the 
Western pacific, America and Southeast 
Asia. A total of nine countries were first 
reported as having dengue epidemics in 
1970. 
 

Subsequently, the arthropod-borne 
infection has been spread by the vector so 
rapidly that it is now estimated that more 
than 100 countries are endemic regions. 
Now, the incidence is highest in South-east 
Asia, Western pacific areas, eastern 
Mediterranean and some parts of Africa. 
Comparing two official sets of data 
between 2008 and 2015, the cases of 
dengue infection have raised from 1.2 
million to 3.2 million, which corresponds 
approximately to a 3-fold increase. In 2016, 
over 2.38 million people in America 
suffered from dengue fever, most of them 
from Brazil. The worst epidemic occurred 
in 2015 in America, when out of 2.35 
million total cases, 10,200 people suffered 
from severe dengue, and among them, 
1,181 died. However, this dengue strain has 
already spread to Europe, since there were 
some reports of cases found in France and 
Croatia in 2010. 
 
Additionally, more than 2000 cases of 
dengue fever were estimated in Portugal in 
2012. Imported dengue is common in 
European countries, as travellers to 
endemic countries become infected and 
then return. Though there were no dengue 
cases in China, Fiji, Malaysia and Vanuatu 
ten years before 2014, recently dengue 
serotype 3 has been found. Strikingly, 
dengue fever reoccurred after 70 years in 
Japan. One of the biggest outbreaks 
occurred in India, starting in 2006 and 
continuing until 2015, with total number of 
infected people of more than fifteen 
thousand. In the case reports of the Western 
Pacific region in 2016, the number of 
dengue patients were 178,411 in 
Philippines and 100,028 in Malaysia. Also, 
dengue was recorded in the Solomon 
Islands, African region and  Burkina Faso 
in 2016. Interestingly, the dengue 
occurrence has decreased in 2017 and a 
reduction was observed in America of 
about 73%. However, the spread of dengue 
fever has increased in three regions 
including Panama, Peru and Aruba. In 
2018, there was an even further reduction 

Five important elements for the 
prevention of dengue:  

 
1. Advocacy: mass campaigning 

through social and international 
efforts; social mobilization and 
legislating of communities with 
public health care. 
 

2. Collaborating public and 
private health care sectors. 
 

3. Optimizing the use of resources for 
controlling the disease under an 
integrated approach. 
  

4. Targeting interventions through 
evidence-based decisions. 
 

5. Capacity-building so that an 
adequate response can be ensured 
to the local situation. 
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of dengue cases compared to 2017. There 
were sporadic reports of DENV-1 and 
DENV-2 occurrence of some countries of 
the Western Pacific Region and Asia, 
including Bangladesh, Cambodia, India, 
Myanmar, Malaysia, Pakistan, Philippines, 
Thailand and Yemen. Overall, 
approximately 500,000 severely affected 
dengue patients had to get admitted to the 
hospital, with a case fatality rate of 2.5%. 
But it is a matter of hope that the case 
fatality rate is decreasing significantly due 
to proper handling and treatment options in 
the health care centres, which becomes 
evident in the data of the period between 
2010 and 20163.  
 
Dengue in Sweden 
 
Sweden is not a dengue prevalent country. 
However, Swedish people travelling to the 
dengue prevalent countries are infected by 
dengue since many dengue prevalent 
countries are popular tourist attractions. 

Travellers are at a significant risk of 
acquiring the disease and also contribute to 
its spread to non-endemic regions. As the 
forecasts of international tourist arrivals 
predicted to reach 1.8 billion by 2030, the 

role of travel in the evolving epidemiology 
of dengue will increase. It is therefore 
important to count the encumbrance of 
dengue illness in travellers.  
 
Dengue fever is diagnosed in an increasing 
proportion of febrile travellers returning 
from the tropics, ranging from 2% in the 
early 1990s to 16% more recently. In 
several case series, dengue fever now 
represents the second most frequent cause 
of hospitalization (after malaria) among 
travellers returning from the tropics. Most 
Swedish travellers get dengue from Asia, 
followed by the Americas, and very few 
from Africa. 

 
Within Asia, Thailand was the country 
from which most dengue cases in travellers 
were reported. Sri Lanka and Bangladesh 
are the second most common dengue 
prevalent country from where Swedish 
travellers import dengue fever12. 

 
 

Figure 3 - Number of Dengue imported cases to Sweden  from 
six different countries from the year 1995-20106  
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Recent outbreak in France 
 
The most recent outbreak of dengue 
serotype 2 was reported in Reunion, France. 
This outbreak was much higher than 
previous outbreaks. Aedes albopictus 
mosquitoes have been found to act as vector 
for dengue in France. It can survive 
throughout whole year, but their peak 
growth is from April to December. Around 
5,747 cases were reported in 2018 in 
France, among them, one was fatal13. 
 

 
 

Figure 4 - Number of dengue cases in France per week 2017-
2018.   

 
Conclusion 
 
As there is no specific treatment for dengue 
infection, and effective vaccines remain at 
the developmental stage, interrupting the 
pathogen transmission by mosquito control 
is the most efficient way of controlling 
dengue infection. As the trend of spread is 
increasing in almost all different part of the 
world, proper measurements should be 
taken to limit/control further spread.   
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HUMAN IMMUNODEFICIENCY VIRUS, A 
QUESTION OF RESOURCES 
By Hanna Edlund and Huda Hariri 
 
Bangladesh was early in initiating a response towards the HIV epidemic, four years prior 
to any cases found in the country (1989). Since then, the HIV prevention interventions 
have been enhanced, particularly among the risk groups. This article reviews the current 
management and prevention measures taken by the developing country to maintain the 
low prevalence of this highly stigmatized disease among the population, and compare it 
with a developed country, in this case Sweden. 

HIV  
 
Viruses are infectious agents that exploit 
living cells to reproduce. The HIV disease 
is lifelong, and it affects the immune sys-
tem.1 However, current treatment prevents 
immune system failure and accumulation of 
additional diseases, a state known as ac-
quired immunodeficiency syndrome 
(AIDS).2 The route of transmission includes 
unprotected intercourse, transfer via blood 
or contaminated needles, at delivery or 
through breast milk.1,3 The life cycle of HIV 
is described in the fact box. 
 
As of 2017, 36.9 million people were in-
fected worldwide, and 1.8 million got in-
fected. HIV is a chronic infection and one 
of the major public health issues globally. 
Until today, there is still no cure for the in-
fection. The virus is often diagnosed 
through the detection of antibodies. How-
ever, the virus can be controlled by highly 
active antiretroviral therapy (HAART) 
which includes different drug combina-
tions.5,6 Just above half of the HIV infected 
people around the globe receive treatment. 
However, nearly one million people die 
every year.6 The major cause of death in 
AIDS patients is tuberculosis, which ac-
counts for a third of deaths.7 There are five 
groups considered to have higher risk of be-
coming infected, so called key population 
(KP). These include homosexual men, men 
who have sex with men (MSM), sex work-
ers, transgender people, people who inject 

drugs (PWID) and incarcerated people.8 
This article will compare Bangladesh and 
Sweden regarding the health status of the 
diseased, and differences in diagnosis, treat-
ment, and prevention programs, by using 
different search engines and by interview-
ing a specialist in this field. The interview 
was conducted on November 1st, 2018 with 
Golam Sarwar, HIV researcher at the De-
partment of Infectious Diseases at the Hos-
pital ICDDR, B. 
 
Programs and prevention strategies in 
Bangladesh 
 
The Joint United nations programme on 
HIV/AIDS (UNAIDS), has set the goal of 

Fact box 
 
HIV is a retrovirus that infects white blood cells 
of the immune system. The virus attaches to the 
surface of the cells to initiate fusion. Once the 
virus enters, the genome of the virus begins con-
verting to mimic the host cell's genome struc-
ture, using the enzyme reverse transcriptase 
(RT). This conversion allows the immune cells 
to start producing and spreading new HIV vi-
ruses. Some viruses can however enter a ‘non-
productive phase’ (latent phase). When the cells 
have functioned as a factory for new HIV virus, 
the immune cells deteriorate in function and 
gradually decrease in numbers.3,4 
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increasing the proportion of HIV infected 
people that know their status (diagnosed) to 
90% by 2020. Of those that have been diag-
nosed, 90% should receive sustained antivi-
ral therapy and another 90% of those should 
have viral suppression. The first country 
that already has achieved this goal is Swe-
den.9,10 

 
The government of Bangladesh formed the 
National AIDS Committee (NAC) in 1985. 
The National AIDS/STD Programme 
(NASP) comprises information, policy, co-
ordination and regulation, and where neces-
sary, implementation. NASP has developed 
guidelines on antiretroviral therapy (ART), 
voluntary counselling and testing, training 
of safer sex strategy promotion, harm-re-
duction strategy for drug users, and national 
STD management.11 In the late 1990, Bang-
ladesh initiated the first HIV prevention ser-
vices for MSM, male sex workers (MSW), 
and transgendered people (hijra) and a na-
tional scale up was done through ICDDR,B 
in  2009.12,13 The guidelines provided by the 
World Health Organisation (WHO) are fol-
lowed in Bangladesh.11 
  
Bangladesh has a more active surveil-
lance system compared to Sweden 
 
The general prevalence in the Bangladeshi 
population is <0,01 %14, while the key pop-
ulation has much higher prevalence of 
3.9%. However, by excluding PWID from 
the key population, the prevalence drops to 
1%. According to Golam Sarwar, a concen-
trated HIV epidemic is present when preva-
lence has reached 5% in a specific popula-
tion. This is true for the PWID group with a 
prevalence of 22% in Bangladesh, 27% of 
which can be found in old Dhaka. There is 
a risk that the prevalence might increase in 
the whole population since the different 
groups within the key population are inter-
twined. Distinct divisions among the gen-
eral and the different subgroups in the key 
population are not a priority in Sweden. The 
general prevalence is <0,1%, and three 
fourths of the infections originate from 
abroad.15 

 

Bangladesh has a well-established HIV sur-
veillance system to reach out and find HIV 
infected individuals among the key popula-
tion, since the is in risk of developing an ep-
idemic due to socioeconomic factors, sur-
rounding countries with high prevalence, a 
large key population and lack of awareness 
and knowledge (G. Sarwar).12 To prevent 
HIV transmission in Bangladesh, peer-
driven programs and drop-in centres (DIC) 
(fig. 1) are implemented. The peer-driven 
program is an effective way to come in con-
tact with the key population. DIC is a ser-
vice agency which aims to provide direct 
services such as examination, diagnosis, 
STD treatment, information and education 
efforts to increased knowledge and aware-
ness about HIV (G. Sarwar).13,16 In Sweden, 
the surveillance system is more passive, but 
has a similar organisation. It was initiated in 
1986 and is known as Noah’s ark, it supplies 
the Swedish population with the same ser-
vices as in Bangladesh.17 

Figure 1. The figure shows the facility in the drop-in centre in 
Dhaka. Here the patients are examined and possibly diagnosed 

with different STDs, including HIV. 

Diagnosis strategies  
 
HIV can be diagnosed via blood samples 
from the patients in various ways depending 
on the suspected time of infection. As stated 
by Golam, the low prevalence in the general 
population can simply be misleading since 
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the diagnosis is mainly intended for the key 
population. In contrast, Sweden provides 
diagnosis for the whole population, immi-
grants included.17,19 The most common di-
agnostic method is to search for antibodies 
against the virus. This test can be performed 
with high sensitivity four to six weeks after 
the suspected time of infection.18 Antibody 
tests are mostly performed in laboratories in 
Sweden, while in Bangladesh the most used 
diagnostic tool is a rapid diagnostic test 
called determining test (A1) (G. Sarwar).19 
In an A1 test, a blood sample is taken from 
the finger of the patient and placed on a 
sample pad. If the person has HIV antibod-
ies, these will bind to the HIV peptide on the 
test and form a colour spot. It is as good as 
the laboratory-based tests, but it is less ac-
curate during the window period, the time 
between infection and the point when anti-
bodies can be detected by the test.19 It can 
take up to three months for antibodies to de-
velop. An antigen test is therefore often per-
formed in combination with the antibody 
test in Sweden, meaning that you seek for 
the virus itself. Because of the entrance to 
the latent phase, the virus can only be de-
tected within two to four weeks after the in-
fection using an antigen test. The combina-
tion test has high sensitivity and an individ-
ual is declared positive if at least one of the 
tests is positive. The test also has a high 
negative predictive value, which means that 
a negative test has high credibility. In a pos-
itive test, a more comprehensive test is per-
formed for confirmation and to estimate 
how much the virus has affected the im-
mune system.18,19 

 
This type of test is rarely carried out in 
Bangladesh due to cost issues. Instead, dif-
ferent antibody tests are used with higher 
sensitivity and specificity, such as the Uni-
Gold test (A2) and the First Response test 
(A3). These three testes (A1, A2 and A3) 
are used in series interpretation where an in-
dividual is declared positive if all three tests 
are positive. In case of getting mixed re-
sults, two approaches can be undertaken, ei-
ther the samples are sent for further labora-
tory confirmation or the patient must revisit 

the clinic after 3 months for new testing (G. 
Sarwar). 
 
Once an HIV infection has been identified, 
the patient is referred to a special clinic for 
treatment, follow-up, psychological support 
and contact tracing where the patient pro-
vides healthcare professionals with appro-
priate information about the suspected route 
of infection (G. Sarwar).19 
  
Treatment keeps the viral load in check 
and reduces the risk of transmission  
 
The disease cannot be cured, but sufficient 
treatment can suppress the HIV virus out-
standingly and thereby prevent progression 
and transmission of the disease. HAART is 
the standard ART, and it consists of a com-
bination of different antiretroviral 
drugs.3,20,21 ARV drugs available today 
work on various stages of the HIV virus life 
cycle (see fact box). Two types of Nucleo-
side analogue Reverse Transcriptase Inhib-
itors (NRTI), which prevent the viral ge-
nomic conversion, are always combined 
with one of following treatments: 1) Non-
nucleoside analogue reverse Transcriptase 
Inhibitors  (NNRTI), which has the same 
purpose as NRTI; 2) binding or fusion in-
hibitors, which inhibit the ability of the vi-
rus to infect new immune cells; 3) protease 
inhibitors, which prevent maturation of vi-
ruses; and, 4) integrase inhibitors, that block 
the insertion of  the viral genome into the 
human genome.3,5,21 

 
In Bangladesh, two NRTI are always com-
bined with one NNRTI. In case of drug re-
sistance, side effects or any other adverse 
effects for the patient, there are alternative 
drugs belonging to the two groups which 
can replace the standard combination set of 
drugs. The governments of Sweden and 
Bangladesh cover the cost of the diagnosis, 
care and treatment (G. Sarwar).22 
  
Additional therapy for HIV positive pa-
tients  
 
The HIV treatment today is so effective that 
the virus is barely detectable in the blood, 
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and the drugs usually only have minor or 
transient side effects. The World health Or-
ganization (WHO) recommend that the 
ART should be initiated much earlier than 
previous recommendations, and for some 
groups, directly after diagnosis. From 2003 
in Sweden, it became possible for the HIV 
patients to seek care in all counties through-
out the country. The HIV positive patients 
can also choose which doctor they prefer for 
the intended care. Additionally, patients di-
agnosed or suspected to be infected with 
HIV, have the right to free examination, 
care and HIV treatment. Regarding dentis-
try, those who have not developed symp-
toms can attend the general or private dental 
care as usual. On the other hand, if symp-
toms are present, the patient might be di-
rected to dental care with a practitioner 
whom specializes in infectious diseases. 
Apart from the physical indications, diagno-
sis can also entail psychological issues. In 
Sweden, patients can talk to a psychologist, 
curator or therapist which is also free of 
charge.23 

 
The situation in Bangladesh is somewhat 
similar, the difference is yet again lack of 
proper funding. The health care profession-
als situated in the six HIV treatment clinics 
are responsible for the evaluation of the pa-
tient. This is to assess additional health as-
pects such as follow-up, psychological sup-
port or other treatments apart from ART. 
Family members, just as in Sweden, are 
welcome to join counselling. These treat-
ments are also free of cost (G. Sarwar). 
  
Contact tracing, important in finding 
new cases 
 
In 1985, HIV became included in the con-
tact tracing law in Sweden. Those that know 
or have a reason to suspect that they have 
contracted HIV are obligated to test for the 
virus. According to the law, diagnosis is 
free of charge and anonymous. However, it 
is not until a person is declared HIV positive 
that they must identify themselves as such. 
Cases are reported to the public health au-
thority and people living with the infection 
have to comply with the rules stated by the 

law. Such rules include that the diagnosed 
person has to contact previous sex partners 
that could have been the source and other 
partners that might have been infected. 
There is complete confidentiality of per-
sonal information in all parties included. All 
the precautions are to prevent further spread 
of the disease in the population.1,23 

 
The same year as the infection was included 
in the Swedish contact tracing law, the gov-
ernment of Bangladesh formed the National 
AIDS Committee (NAC).24 The origin of 
the infection is traced by asking the patient 
whom they have been in sexual contact with 
within the last 3 months. The patients are 
also assessed based on their risk behaviour 
over time to be able to make the investiga-
tion easier. Furthermore, just as in Sweden, 
personal information is confidential using 
an ID number (fig. 2).22,23 

Figure 2. Archiving of patient ID- numbers at Dhaka Drop-in 
centre. 

The impact of funding and resources 
 
HIV positive individuals with a cell count 
of less than 200 CD4+ cells per microliter or 
that have developed opportunistic infec-
tions are diagnosed with AIDS. Patients 
lacking treatment typically survive around 3 
years.26 Combination ART has been the 
standard approach in Europe and North 
America for the past 20 years. People with 
HIV receiving treatment improves the life 
expectancy considerably. Those who re-
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ceived treatment (>350 cells/ul) are esti-
mated to have a life expectancy similar to 
that of the general population. However, if 
treatment starts after diagnosis of AIDS, the 
life expectancy is lower.25 A person not suf-
fering from HIV has an average lifespan of 
79 years, compared to 7 years less as a HIV 
positive person diagnosed at age of 20 un-
dergoing treatment. If the same person 
would lack treatment, the expected lifespan 
would be less than half.26 

 
The same is true in Bangladesh given that 
the therapy is closely followed. Since Bang-
ladesh is a developing country, funding is 
essential in the HIV treatment regime. Low 
overall prevalence in the country entails that 
funding is sparse.15 According to UNAIDS, 
53% of those diagnosed receive ART in 
Bangladesh. The low number of individuals 
receiving therapy is due to the insufficient 
economy and inadequate funding.14 

 
Conclusion 
 
Although Bangladesh is a developing coun-
try, they are not far behind Sweden regard-
ing HIV treatment, diagnosis and preven-
tion. The main differences are due to cost 
issues, which affects the quality of the 
healthcare. For example, the diagnostic 
methods used in Bangladesh are a series of 
interpretations of different antibody tests. In 
Sweden, a parallel interpretation of one an-
tibody test and one antigen test are per-
formed. An antigen test can detect HIV be-
fore antibodies have developed, which 
means that this type of test can detect HIV 
at an earlier stage.18 The risk of false nega-
tives and missing out positive persons is in 
our opinion higher in Bangladesh on the 
ground of three factors: 1)  early stage in-
fection cannot be detected, 2) series inter-
pretations means lower sensitivity since a 
person is declared as positive only if all tests 
are positive, and 3) the contact tracing in 
comparison with Sweden will result in less 
HIV positive individuals to be found. Fur-
thermore, since it is estimated that less than 
0,01% of the population is living with HIV 
in Bangladesh, the low number could be due 
to lack of well-established surveillance 

among the general population. Current pro-
grams, including diagnostic services, are in-
tended for the key population. This can re-
sult in restricted education, awareness and 
most importantly a hidden statistic among 
the general population. The hidden statistic 
could also be influenced by other factors, 
such as religious aspects, stigma, social or 
cultural exclusions or again because of in-
sufficient knowledge. Additionally, a more 
active work is maintained in Bangladesh to 
find the hidden key population to reach in-
fected Individuals. Sweden has a more pas-
sive surveillance system, but the Swedish 
population can more easily access the health 
care for diagnosis and treatment and might 
also have higher knowledge about the dis-
ease. This can lead to individuals being 
more prone to seek help, which may ac-
count for the slightly higher prevalence 
found in Sweden. 
 
Consequently, HIV management and pre-
vention are a cost issue. Bangladesh is de-
pendent on funding to maintain HIV pro-
grams. The resources that the country have 
are too few to implement an intervention 
covering the whole population. Despite low 
resources, the country has still managed to 
keep the HIV epidemic under control by im-
plementing the interventions where they are 
needed. 
 
On the other hand, it could be that an 
equally active program in Sweden is not 
needed to reach the population.   
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SOCIOECONOMICS WITH RELATIONS TO 
TREATMENT OF PNEUMONIA IN CHILDREN 
< 5 IN BANGLADESH 
By Deryn Ramsey, Nyroz Agid and Sadiya Maxamhud 
 
Pneumonia is the leading cause of mortality in developing countries such as Bangladesh. 
Currently 16% of deaths to children under the age of 5 are due to a pneumonia infection. 
Efforts to reduce these numbers have been implemented in ways such as vaccination and 
being able to properly identify which agent is causing the infection. These efforts have 
reduced the number of mortalities due to the disease over the years, but the levels are still 
high indicating there are certain barriers, other than access to medication that still need 
to be addressed. The barriers are closely tied to socioeconomic and location of residence 
within the country.  
 
 
Pneumonia is the leading infectious cause 
of death in children < 5 globally. However, 
the burden occurs primarily in developing 
countries such as in sub-Saharan Africa and 
south Asia, Bangladesh included. Viruses 
and bacteria are the leading cause of pneu-
monia, but fungi and parasites can also 
cause the infection1,2. When developing 
pneumonia, the alveoli, in other words lung 
sacs get filled with pus and other types of 
fluids. The key symptoms are difficulties in 
breathing, more painful coughing and the 
oxygen intake is reduced. Also shaking 
chills can occur3. 
 
According to World Health Organization 
(WHO), pneumonia causes approximately 
16% of all deaths in children under 5 years. 
There were approximately 920 136 children 
that died of pneumonia during the year of 
2015 and every day, 2,500 children die of 
pneumonia globally. In Bangladesh 15% of 
119 000 died due to pneumonia in 2015 and 
every year 50 000 children, five years and 
younger, die of pneumonia. Of the infected, 
there are around 80,000 children that get 
hospitalizing1,2. 
 
Streptococcus pneumoniae (pneumococ-
cus) is the most common bacteria that 
causes pneumonia followed by haemophi-
lus influenzae type b (Hib). The most com-
mon viral pathogen is respiratory syncytial 
virus (RSV). However, in infants infected 
with human immunodeficiency virus 

(HIV), pneumocystis jiroveci (p. jiroveci) is 
the most common1,2. Klebsiella and pseudo-
monas has also shown to cause pneumonia. 
 
In childhood pneumonia, the mortality is 
mostly connected to the co-morbidity of se-
vere acute malnutrition. Besides malnutri-
tion, environmental factors have a big im-
pact, as half of the deaths are associated 
with indoor air pollution4. Pneumonia can 
also be spread by airborne droplets or 
through blood. Immunocompromised indi-
viduals are more susceptible to pneumonia 
and are especially vulnerable if they are 
malnourished or have not been breast-fed. 
Pneumonia can also start after an upper res-
piratory tract infection as a secondary infec-
tion5. 
 
At the International Centre of Diarrheal 
Diseases, Bangladesh (ICDDR,B) in 
Dhaka, Ampicillin, together with Gentami-
cin, is the first line of drugs for pneumonia. 
Second line antibiotic includes Ceftriaxone 
and Levofloxacin. Beside the antibiotics 
that are given when pneumonia is sus-
pected, children also gets oxygen and symp-
tom reducing pills.  
 
There is also a vaccination program for 
pneumonia. Pneumococcal conjugate vac-
cine (PCV) program is given 6 weeks, 10 
weeks and 18 weeks after birth. This was 
introduced 2015 according to WHO.  
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The pentavalent vaccine was introduced 
2009, which includes the Hib and gives a 
long-lasting immunization. The immuniza-
tion in early age, has caused the severity of 
pneumonia to be reduced markedly in chil-
dren under 5 years. Besides the vaccination 
program, from 1990 the mortality rate of 
pneumonia dropped from 2.3 million to 0.9 
million in 2005 thanks of the development 
of case management strategy by WHO in-
corporated with guidelines of the integrated 
management childhood illness (IMCI) to re-
duce the pneumonia death6. 
To reduce the global burden, there is prior-
ities in interventions such as breast-feeding 
under the 6-month-old and making sure the 
child is well nutrition. Reducing indoor air 
pollution and housing overcrowding, in-
crease the access to antibiotics and care-
seeking for a lower cost are also interven-
tions that can be done to minimize the mor-
tality rate2. Recognizing the danger signs 
such as difficulties in breathing could save 
children from death due to pneumonia. Sec-
ondly, knowledge plays a big role for exam-
ple, to take the children to a healthcare fa-
cility immediately that provides quick treat-
ment4.  
 
Vaccines 
 
Vaccines are an essential way to decrease 
the long-term financial burden of pneumo-
nia. There are currently three different vac-
cines available, pneumococcal vaccine 
(PCV13), pneumococcal polysaccharide 
vaccine (PPSV23) and Heamophilus influ-
enza type b vaccine (Hib), against different 
bacterial agents that cause pneumonia. The 
first two are made of purified pneumococ-
cal capsular polysaccharide antigens from 
different strains of S. pneumonia depending 
on which one is used7. The PCV13 is pref-
erable in areas like Bangladesh because it 
triggers a T cell response as well as the B 
cell response. The advantage to having the 
T-cell response activated is it allows stimu-
lation of memory cells as well as an anti-
body class change, this allows further acti-
vation of B cells and antibodies in the future 
when the B cells that were initially stimu-
lated have died7. Even though PCV13 does 

have few strain coverage because it is a con-
jugated vaccine its effectiveness against 
Streptococcus pneumonia strains is seen to 
be very high and has cause a reduction in 
the burden of the disease8. 
 
The Heamophilus influenza type b vaccine 
(Hib) is a conjugate vaccine that contains 
polyribistolphosphate and a carrier protein9. 
As has been seen in studies the use of the 
vaccine prevents pneumonia by at least 
32%10. Also, since implementing the Hib 
vaccine in the immunization program there 
is a decrease in numbers of children getting 
pneumonia because of H. influenza under 
the age of five. However, we are still seeing 
it as a leading cause of pneumonia in chil-
dren under one and therefore special efforts 
should be targeted at this group.  
 
A study performed by Marshall, H., et al., 
showed that combination vaccines of 
DTPa-HBV/Hib were as immunogenic and 
safe as single vaccines11. DTPa-HBV/Hib is 
a combination vaccine that protects against 
tetanus, diphtheria, whooping cough, polio 
and Haemophilus influenza type B. This 
study indicates a way to possibly go for-
ward in the future if you can combine vac-
cines to make them easy to administer and 
less likely that the patient will miss a follow 
up if there are fewer as well as it can be 
more cost effective.  
  
Government Immunization program 
 
The government of Bangladesh has fol-
lowed the Expanded Program on Immun-
ization (EPI) since 1979, created by WHO 
and UNICEF, and then joined the Global 
Universal Child Immunization Initiative 
(UCI) in 198512. Currently in Bangladesh 
there are more than 14000 sites for admin-
istration of EPI case, one site is meant to fa-
cilitate approximately 1000 patients. Vac-
cines are free of charge for a child, which 
lessens the financial burden on families. 
The EPI is reviewed every four years, with 
the last review occurring on December 
2014, at this time the schedule included Hib 
vaccine but did not include PCV13 or 
PPSV23. Since the inclusion of the Hib 
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vaccine, the burden of pneumonia caused 
by H. influenza has decrease almost com-
pletely in vaccinated children13. In 2015, 
Gavi, UNICEF, WHO and the Global Polio 
Eradication Initiative help implement a 
double vaccination of PCV and inactivated 
polio vaccine (IPV) into the immunization 
program of Bangladesh. 
 
Financial burden of illness 
 
There are many factors to consider when 
looking at the financial cost of illness. Cost 
can include: transportation, food, medica-
tion, time away from work and so on. These 
different types of cost are known as direct 
and indirect costs. It is easier to look at di-
rect costs like vaccination cost and antibi-
otic cost compared to indirect costs such as 
time away from home or transportation.  
The BDdrug.com is an online index of 
drugs available in Bangladesh and lists the 
comparative costs between different drugs. 
For example, we can see that Levofloxacin, 
a quinolone antibiotic, which can be con-
sumed by tablet can vary in cost depending 
on packet size from 200.00 Taka to 280.00 
Taka for 500mg x20s packet. The financial 
burden of these costs depends entirely on 
the household income. As mentioned previ-
ously antibiotics to treat bacterial pneumo-
nia are taken in pairs, which also increases 
the financial burden. Based on Table 1 we 
can see that the average cost for treatment 
at a public hospital is around 11141 or 
11751 (public, private) per outpatient visit 
when it has to do with “Chest Medicine,” 
which is what pneumonia would fall un-
der14. 

These numbers show the high financial bur-
den that hospital stays costs families.  Based 
on the numbers avoiding hospitalization is 
beneficial as well as finding ways to make 
treatment more cost effective.  
 
Bubble CPAP 
 
Bubble CPAP is a diagnostic method used 
to treat individual suffering from respira-
tory illnesses, such as pneumonia by sup-
plying oxygen to the lungs. It is used for 
children to induce the volume of their lungs 
and maintain the positive pressure. Using 
this method has resulted in reduced need of 
invasive methods for respiratory support 
and has also decreased the economic burden 
of this, especially in resource-limited set-
tings, such as Bangladesh15.  
 
Day Care Centres 
 
Day Care Centres (DCC) have been present 
in Bangladesh through Non-governmental 
Organizations (NGO) for a number of 
years. These are centres that allow for high 
level of care outside of the hospitals. They 
are essential in making healthcare more ac-
cessible and affordable to the public in ur-
ban and rural areas within Bangladesh. Cur-
rently Day Care Centres are focused on ed-
ucation, vaccination and treatment of cer-
tain illnesses. 
 
Dr Hasan Ashraf start working with a team 
from the ICDDR, B along with other organ-
izations to do a study looking at how effec-
tive it would be to start implementing pneu-
monia treatment regimens into the Day 
Care centres from 2003 to 200516. The 

Depart-
ment of 
hospital 

Public hospital, BDT (US�) Public hospital, BDT (US�) 

N Aver-
age di-
rect 
cost 

Average 
indirect 
cost 

Average 
total cost 

N Aver-
age di-
rect 
cost 

Average 
indirect 
cost 

Average 
total cost 

Ear, Nose 
and 
Throat 

9 306 
(4.09) 

12921 
(172.28) 

13228 
(176.389 

2 285 
(3.81) 

250 (3.33) 535 (7.14) 

Chest 
Medicine 

4 303 
(4.04) 

10838 
(144.51) 

11141 
(148.55) 

3 200 
(2.68) 

11550 
(154.01) 

11751 
(156.69) 

Table 1: Cross-section of table of ‘Cost of treatment for specialty’ taken from Cost of illness for outpatients attending public and private 
hospitals in Bangladesh by Pavil et al., 2016. 
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study found that treating certain cases with 
no other co-morbidity factors was very ef-
fective at these centres. Now there are on-
going studies looking at the cost effective-
ness and implementing the treatment of 
pneumonia into these DCCs across the 
country.  
 
Dr. Sabiha Nasrin and her team are cur-
rently working with 16 Smiling Sun (an 
NGO organization) to implement treatment 
for Pneumonia, in already existing Centres. 
The case control study they are performing 
currently is being done in urban and rural 
areas and is looking at the difference to ef-
fectiveness of treatment with pneumonia 
patients in these regions. Dr. Nasrin in a lec-
ture showed how cost effective the DCCs 
are, although the data is not yet published, 
and explained how they hope to implement 
the treatment of pneumonia into all DCCs 
in the future in urban and rural locations.  
 
Accessibility to health care in Bangla-
desh 
 
Even though Bangladesh is far from reach-
ing its goal in accessible healthcare, com-
pared to 1980s, mortality has reduced by 
50%. This has been due to a lot of work with 
spreading knowledge and with accessibility 
for diagnosis and treatment. According to 
WHO, there is an aim is to be able to pro-
vide health services to anyone in need, at a 
reasonable price, by 2030. However, there 
are some challenges that include deep pov-
erty and insufficient nutrition that constrain 
the WHO goal17. When it comes to accessi-
bility, information to the public is vital as 
there are setbacks with general knowledge 
regarding pneumonia, especially in the rural 
areas of Bangladesh18. 
 
Several different cultural practices are be-
ing used, particularly in the rural areas, as a 
prevention method for infections, including 
pneumonia. Instead of visiting a healthcare 
facility and getting the help needed, these 
practices are instead used as a non-suffi-
cient way to treat the diseases. Delaying 
treatment will not only induce the infection 

and cause a more severe effect but also in-
crease the treatment costs19.  
 
People who are located in rural areas and in 
slum areas, usually have a lack of 
knowledge about pneumonia and the symp-
toms that are associated with the infection. 
They do not distinguish it as serious nor life 
threatening and this plays a key role in the 
mortality rate20. People who buy over-the-
counter antibiotics for self-treatment as an 
alternative to going to health care facilities 
can also prolong the infection and induce 
multi-drug resistance (MDR)21. 
 
Another setback includes the fact that the 
majority of the medical health workers in 
Bangladesh work in urban areas such as 
Dhaka which makes it harder for the people 
living in rural area to access help. The gov-
ernment has paid up to 62% of the health 
care associated cost, which have reduced 
the financing burden that comes with out of 
pocket payments22. 
When symptoms develop, being able to 
identify them and have close access to a 
healthcare facility will greatly reduce the 
mortality burden of the infection. 
International Centre for Diarrhoeal Disease 
Research, Bangladesh (ICDDR,B) has 35 
clinical site which are run by community 
healthy research worker (CHRW). They 
treat minor illnesses and act as the first point 
of seeking healthcare. They are also in ad-
dition giving information to several patients 
and different households regarding key 
symptoms and prevention. This is one of the 
reasons that knowledge regarding pneumo-
nia has increased and mortality rate has re-
duced. In addition, different day care cen-
tres have also been implemented as a way 
to treat and prevent pneumonia.  
There have also been research studies con-
ducted to achieve universal health. Infor-
mation and communication technologies 
(ICTs) has been incorporated to achieve 
communication with people who live in re-
mote areas with mobile telephone. The aim 
is to distribute knowledge to the individuals 
that are not in close proximity and might not 
have a chance to visit a health care centre. 
This approach has had a growing interest 
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because it could be used to deliver a type of 
quality, affordable healthcare to the most 
exposed people. Government in developing 
countries has hopes for e-Health systems 
because it improves the quality to health 
services 23.  
Along with this, they are trying to introduce 
Continuous Positive Airway Pressure 
(CPAP) method into all health systems, 
which have also shown to reduce the burden 
of pneumonia mortalities. 
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HEALTHCARE ASSOCIATED INFECTIONS IN 
BANGLADESH 
By Johanna Hedin, Susanna Granström and Karin Vickberg 

 
Healthcare associated infections are contributing to increased suffering and number of 
deaths around the world in healthcare facilities. Patients can contract infectious diseases 
after contact with healthcare devices or procedures, but this could be prevented by strictly 
following a set of rules when it comes to personal hygiene and sterilizing equipment and 
surroundings. The burden of this problem is even higher in low- and middle-income coun-
tries that lack resources and/or education. In this article, we focus our attention to a 
lower-middle-income country, Bangladesh, where we describe the current situation at the 
ICDDR,B and their ways of managing this problem. 
 

 
What is a healthcare associated infection? If a person is submitted to a hospital for treatment 
of a certain disease and after at least 48 hours starts to display symptoms of a different disease, 
contracted from the hospital, it is referred to as a “healthcare associated infection” (HAI)1. 

 
Imagine entering a hospital to receive treat-
ment for your disease but ending up con-
tracting an infectious disease caused by the 
healthcare that was meant to help you. This 
is referred to as a healthcare associated in-
fection (HAI) and is a problem in all 
healthcare facilities. In hospitals, infections 
can be caused by invasive methods where 
non-biological materials or instruments are 
introduced to the body, or by other events2. 
For example, urine-catheter usage is a com-
mon source of urinary tract infections be-
cause pathogens, usually bacteria, can enter 
the urinary tract via the tube3,4. HAIs lead 
to prolonged hospital stays, long-term disa-
bilities and many un-necessary deaths. 
They also contribute to resistance develop-
ment among micro-organisms and massive 
costs both for the healthcare system and the 
patient. 
 

Overview of HAIs in high- and low-mid-
dle-income countries 
 
According to a report from WHO, there are 
about 3.5-12% cases of HAIs in high-in-
come countries, while the numbers are 
about 10-15% in low- and middle-income 
countries5. There are few low- and middle-
income countries that have a functioning 
surveillance system and this makes it diffi-
cult to get an exact number. However, the 
numbers present give a picture of a bigger 
burden of HAIs in low- and middle-income 
countries than in high-income countries. 
 
In Europe, an average of 3,8% of patients 
staying in intensive care unit for more than 
two days contract bloodstream infections6. 
In general, the occurrence of HAIs in Euro-
pean countries is 7.1% of all patients treated 
at hospitals7. The two most common causes 
of the infections are the use of catheters 
(46,2%) and previous infections by other 
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pathogens (34,8%). The bacteria you would 
likely find in this kind of infection are of the 
types Staphylococci, Enterococcus and 
Klebsiella. As catheters can be directly 
linked to the bloodstream, it is not surpris-
ing that they are the most common source 
of infections. The most prevalent HAI in 
European hospitals though, is pneumonia - 
and out of all reported cases we see that 
97,4% of them are caused by intubation. 
Concerning pneumonia cases, we see that 
the most commonly found bacterium is 
Staphylococcus aureus, which is typical to 
find on human skin. When it comes to HAIs 
it is not uncommon that the pathogens caus-
ing the infections are resistant against anti-
microbial treatment, since we find our-
selves in a hospital environment where an-
tibiotics always are present. With these 
types of infections, MRSA (methicillin re-
sistant Staphylococcus aureus) is the most 
reported type of resistant bacteria, followed 
by bacteria resistant to the antibiotic vanco-
mycin. If the number of HAIs could be re-
duced, the amount of antibiotics used would 
decline6. 
 
HAIs contracted in the intensive care unit in 
low- and middle-income countries show 
similar patterns as in high-income coun-
tries, with bloodstream infections and pneu-
monia being the most common ones. Neo-
natal HAIs though, are at much higher lev-
els than in high-income countries, with as 
much as nine times more cases compared to 
the USA. The overall most common patho-
gen causing HAIs in low- and middle-in-
come countries is MRSA8.  
 
HAIs at the International Centre for Di-
arrhoeal Disease Research, Bangladesh 
(ICDDR,B), Dhaka 
 
According to Ms Lutfe Ara, head of the 
clinical governance and systems at the 

nutrition and clinical services division, 
ICDDR,B, HAIs are also present in Bang-
ladesh, just like in any other country on 
earth. There is no data that tells the exact 
occurrence of HAIs, but Ms Lutfe Ara esti-
mated the number to be approximately 
15.5% in Bangladesh, but the numbers vary 
depending on where in Bangladesh you 
look; in certain areas they are as high as 
30%, while in others, as low as 9%. Most of 
the infections are caused by non-biological 
devices, such as catheters. In this case, the 
most common bacterium that causes infec-
tion is Escherichia coli, leading to urinary 
tract infection. Not all infections are caused 
by non-biological devices though - many 
HAIs are respiratory or gastro-intestinal ill-
nesses9. These kinds of infections are 
treated with antibiotics, and usually, no 
control is made to see if there is any antibi-
otic resistance - usually the most commonly 
working antibiotic is used. 

 
Figure 1: Hospital at ICDDR,B, Dhaka. On the picture, there is 

a high proximity between the patients’ beds. This might increase 

the risk of spreading HAIs. Photo: Private. 
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Based on our own observations at the 
ICDDR,B hospital in Dhaka, Bangladesh, 
there are many patients with different con-
ditions sharing the same space, which 
would be a potential risk of spread of dis-
ease between the patients  
(Figure 1). The patients are often immuno-
compromised and contagious, increasing 
the risks of spreading HAIs. There are even 
beds placed in the corridors, because of the 
lack of space. In worst case scenarios, pa-
tients can also be placed directly on the hos-
pital floor, since there are no beds available. 
These factors may sometimes be a cause of 
HAIs amongst the submitted patients.  
 
The risk groups for getting HAIs are most 
often people in the lower class, nurses and 
immuno-suppressed people. As reported by 
Ms Lutfe Ara, lower class people cannot 
say no to a treatment, even if the treatment 
is not the best. This might lead to a higher 
risk for acquiring HAIs. Nurses are always 
in contact with the patients, and it is really 
important to keep a good hygiene also for 
their sense, so that they have a safe working 
environment. The use of color-coded waste 
bins used for disposing of sharp objects, 
like syringes, is a very important aspect in 
this regard. They are present in many hos-
pitals, but they are not always used, which 
will pose a risk of infection of those respon-
sible for handling the waste, if they were to 
cut themselves on used syringes for exam-
ple. 
 
Although there is a lack of research in this 
area, at the ICDDR,B the personnel have a 
surveillance system where they keep notes 
in the patient record if the patient gets a 
HAI. They also take notes regarding the 
kind of symptoms they were experiencing, 
together with the kind of treatment given. 
 
 

Control and prevention of HAIs 
 
The goal when dealing with HAIs is to try 
to break the chain of infection, for example 
the mode of transmission (Figure 2). There 
are three common modes of transmission; 
direct contact (patient to patient), indirect 
contact (via contaminated equipment) and 
via the air. If these modes of transmission 
can be con-trolled somehow, the HAIs can 
be prevented9. 
 
In order to prevent the HAIs from arising, 
the risks have to be identified and charac-
terized. Surveillance of risks and reporting 
when HAIs are occurring are also important 
factors in order to improve and prevent 
them from happening. To control HAIs, 
simple methods such as hand hygiene can 
be used7. In fact, hands of for example 
nurses are the main vehicle for transmission 
of infections in a healthcare facility9,10. The 
disinfectants used for hand hygiene should 
be alcohol-based, since alcohol kills bacte-
ria that might cause disease. In that sense, 
the bacteria cannot spread to other persons 
and cause disease11. It is important to in-
form and educate the personnel, but also 
family members, so that they are aware of 
HAIs and the risks that may contribute to 
their appearance9. 
 
The main factor that is the easiest one to 
control when it comes to HAIs is the mode 
of transmission. This includes hand hy-
giene, as mentioned above, but also clean-
ing of floors and hospital equipment such as 
thermometers and syringes. In fact, hospital 
surfaces are a reservoir for agents that 
might cause disease12. According to Ms 
Lutfe Ara, the hospital floor is the main 
source of transmission of HAIs. Just by 
keeping the floor clean, many HAIs can be 
prevented. There are also other places at the 
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hospital that should be kept clean, for ex-
ample surfaces around the patients and door 
handles. Sterilized equip-ment should re-
main sterile until it is used. By keeping a 
clean environment and sterilizing the used 
equipment, 70% of the HAIs can be pre-
vented, according to Ms Lutfe Ara. 
 
By applying rules of keeping the hygienic 
standards up, the number of patients getting 
HAIs at the ICDDR,B hospital has dropped 
over the recent years. Only when there was 
an epidemic of cholera in the spring of 2018 
did the numbers increase. The reason for the 
increase during that period, according to Ms 
Lutfe Ara, was that the doctors and nurses 
decided to prioritize the lives of the incom-
ing patients with acute disease rather than 
waste precious seconds on washing their 
hands between helping the patients.  
 

In a study by L. Ara et al. 201814, it was 
shown that the standard infection control 
practices among nurses in Bangladesh was 
improved if structured checklists were im-
plemented. This could in turn lead to a pre-
vention of the burden of HAIs14.  
  
Challenges at healthcare facilities in 
Bangladesh 
 
In Bangladesh, there can be challenges pre-
sent that complicates the controlling of 
HAIs. For example, there can be a lack of 
sufficient sinks, making the hand hygiene 
difficult to accomplish. Also, patient isola-
tion facilities are seldom seen, enhancing 
the risk of patients with different diseases 
staying in the same room. As mentioned 
previously, the hospital waste is not always 
handled in the right way and hence, increas-
ing the risk of spreading HAIs9.  

Figure 2: The chain of an infection. In order to stop transmission from occurring, the chain of the infection has to be broken in some way. 

This can be done by eliminating the portal of exit, or in other words by keeping patients with different diseases in different rooms. The 

chain of infection can also be broken at the mode of transmission, if surfaces are kept clean and a good hand hygiene is maintained13. 
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ANTIMICROBIAL RESISTANCE HEALTHCARE 
STRATEGIES  

By Lucas Brock and Victoria Jäderblom 
 
One of the major issues facing modern medical science is the rise of antimicrobial resistance, 
which, if not addressed properly, could result in the collapse of the system as a whole. The 
rise of antimicrobial resistance (or AMR) is the result of indiscriminate and irrational drug 
use in human healthcare and agriculture, as well as excessive environmental contamination. 
In order to combat this emerging threat the World Health Organization (WHO) adopted a 
global action plan in 2014 to combat this threat (see information box)1, with a guideline for 
countries to establish their own national action plans. Many resource rich countries, such as 
Sweden, have eradicated the great infectious diseases of the past and AMR is mostly an issue 
in hospital settings and not in the general population. Resource poor countries on the other 
hand, such as Bangladesh, still suffer from a variety of infectious diseases such as cholera 
and pneumonia which exact a heavy toll on these countries. The emergence of antibiotic re-
sistance here could turn an already difficult situation into a disaster. 
 

Antimicrobial resistance: a brief back-
ground 
 
The discovery of penicillin and its subse-
quent mass production after the Second 
World War ushered in the age of antibiotics, 

which drastically changed modern medicine. 
Surgery, burn wards, ICUs and other ad-
vanced medical practices could now be car-
ried out without an extensive loss of life due 
to infections. However, it soon became evi-
dent that bacteria were becoming resistant to 

The 5 points of the WHO action plan on antimicrobial resistance: 

• To improve awareness and understanding of antimicrobial resistance through effective 
communication, education and training 

• To strengthen the knowledge and evidence base through surveillance and research 

• To reduce the incidence of infection through effective sanitation, hygiene and infection 
prevention measures 

• To optimize the use of antimicrobial medicines in human and animal health  

• To develop the economic case for sustainable investment that takes account of the needs 
of all countries and to increase investment in new medicines, diagnostic tools, vaccines 
and other interventions  
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antibiotics while the development of novel 
classes was slowing down.  
Resistance is defined as the inability of treat-
ing a microorganism with a compound that 
was once able to treat an infection by said or-
ganism2, which occurs as a result of overuse 
or improper use of antibiotics and once estab-
lished is hard to eradicate. While the attitude 
towards overprescribing is changing, there is 
still a major issue with the improper use of 
antibiotics in both resource rich and resource 
poor countries. Over-the-counter buying of 
antibiotics, diluting or adulteration and sell-
ing expired products are all issues in human 
medicine, while environmental contamina-
tion and agricultural use of antibiotics are un-
derappreciated problems in the emergence of 
antibiotic resistance3. To combat the realities 
of antimicrobial resistance, the World Health 
Association launched an initiative to estab-
lish a global action plan against AMR.  
 
AMR in Bangladesh: the context 
 
In order to understand AMR and the policies 
needed to combat it, one must understand the 
healthcare system of Bangladesh. Dr. Zakiul 
Hassan shed some light on the situation 
within Bangladesh. Healthcare is provided by 
several stakeholders: governmental hospitals, 
private hospitals and NGO healthcare facili-
ties. The governmental hospitals are often 
overcrowded and, unlike in developed coun-
tries, family members will stay with patients 
for 24 hours or more, sharing the bed and 
food.  
 
Besides licenced physicians there are also 
many unregistered physicians with little or no 
training, as well as pharmacists who are often 
the first point of contact with the healthcare 
system, especially in rural areas. These phar-
macists provide informal consultations at no 
cost, and will often prescribe some form of 
antibiotics (which are sold over the counter 
drugs in Bangladesh), especially in the case 
of acute respiratory infections (which are of-
ten caused by viruses.4 Many of these 

pharmacists are also unlicensed but there are 
few resources available for tracing and clos-
ing these dispensaries down. A recent study 
looked at an educational intervention of phar-
macists to determine if this could reduce the 
amounts of antibiotics sold.5 Unfortunately 
this had little effect. The study did reveal that 
the pharmacists thought that their customers 
expected to be sold antibiotics and that they 
feared damaging their relationships, and thus 
profits, with customers if they refused to sell 
them. Another major issue was that pharma-
cists were reluctant to refer customers to a 
physician, again fearing that they would lose 
profits if it was concluded that the patient did 
not need antibiotics or would subsequently 
go to buy their antibiotics elsewhere.  
 
Not only pharmacists, but registered and un-
registered physicians will also often overpre-
scribe or irrationally prescribe antibiotics.6 
Why this is the case is not exactly known, but 
one reason could be due to diagnostic uncer-
tainty as a result of a lack of resources for 
quick and reliable diagnostic tests. There is 
also a lack of a coherent national antibiotic 
use protocol as well as a significant 
knowledge gap amongst doctors. Unfortu-
nately, pharmaceutical companies also en-
courage the sale of antibiotics via various 
means. Finally, there is also an issue with the 
quality assurance of pharmaceuticals within 
Bangladesh, leading to the sale of expired or 
otherwise altered antibiotics.6  
 
The current antibiotic resistance profile in 
Bangladesh includes high resistance to clox-
acillin, ampicillin, oxacillin, tetracycline and 
metronidazole and a low resistance to 
imipenem and linezolid. Specific issues are 
emerging with the rise of drug resistant tuber-
culosis, as well as drug resistant E. coli and 
N. gonorrhoea. 
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Figure 1. A pharmacy in Dhaka 

AMR in Bangladesh: current policies  
  
As a member of the WHO, Bangladesh has 
recognised the threat of AMR and has set up 
a national action plan to combat the threat. 
 
Part of the AMR strategy in Bangladesh is the 
creation of a five-year National Drug Strate-
gic Plan from 2017 to 2021. The goal of the 
plan is to strengthen the Directorate General 
of Drug Administration (DGDA) and the Na-
tional Regulatory Association (NRA), and 
bring it into line with WHO and international 
standards (see Figure 1).6  If the goals are fol-
lowed, the key regulations and outcomes will 
be achieved.  
 

  
Figure 2. National Drug strategic Plan for Bangladesh adapted 

from Antibiotic Use and Resistance in Bangladesh. 

The DGDA has established ten committees 
by directive of the ministry of health to im-
plement the new drug policy, regulations and 
laws. However, there are no clear criteria and 
guidelines in the establishment of these com-
mittees, nor are there clear guidelines on how 

they should be run (e.g. no timeframe set for 
organising meeting).  This can be seen with 
the Bangladesh Association of Pharmaceuti-
cal Industry (BAPI), being in every commit-
tee except two. Moreover, it has also been no-
ticed that the same people have been a part of 
various different committees.6 This means 
that there are conflicts of interests determin-
ing how the committees are run, which im-
pacts such issues as the setting of drug prices 
and the approval of new manufacturing units. 
 
Besides the conflict of interests within the 
committees assigned to improving the drug 
regulatory situation within Bangladesh, there 
is also a severe lack of funding. Only 0.18% 
of the country's health budget6, which com-
prises 2.8% of its GDP7, is spent on 

In accordance with the guidelines of 
the WHO, the Bangladeshi govern-
ment set up the following action plan8: 
 

1. Establish multi-sectoral approach 
for planning, coordination and im-
plementation of ARC  

2. Ensure rational use of AMs in hu-
man health, Livestock, Fisheries sec-
tors and Environment  

 
3. Promote and strengthen infection 

prevention and control (IPC) 
measures in both human and animal 
health sectors to minimize emer-
gence and spread of AMT  

 
4. Establish AMR-surveillance system;  

5. Promote basic, experimental and op-
erational research in the area of 
AMR  

6. Establish advocacy, communication 
and social mobilization (ACSM)  
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regulatory activities. This means officials 
only inspect about one third of the retail phar-
macies in Bangladesh and furthermore fail to 
test the quality of many drugs.6 However, the 
DGDA is developing software and software 
applications to increase the pharmacovigi-
lance activity. This will enable online report-
ing of low-quality antibiotics and antimicro-
bial resistance. 
 
AMR in Bangladesh: The way forward 
 
Although a robust regulatory system is essen-
tial to combating AMR, the population must 
also be educated in the use of antibiotics. As 
previously mentioned, pharmacists are often 
the first point of contact with the healthcare 
system for patients and very frequently pre-
scribe antibiotics. A robust system must 
therefore be developed to ensure proper li-
censing of pharmacists as well as to ensure 
adherence to laws and regulations surround-
ing the sale of antibiotics. More emphasise 
should also be put on AMR in the education 
of physicians to ensure the proper use of an-
tibiotics in a clinical setting. It is also im-
portant to continue educating the general 
population about AMR via workshops, ad-
verts and other means to ensure proper adher-
ence and use of antibiotics at home, as well 
as addressing the culture of family members 
staying with patients in hospitals.  
 
The government of Bangladesh must of 
course also continue strengthening the 
DGDA to guarantee the availability of high 
quality and safe antibiotics, as well as reduc-
ing conflicts of interests when it comes to 
prescribing antibiotics. Besides this, a com-
prehensive antibiotic use policy needs to be 
effectively implemented in government and 
private health centres, and doctors need to be 
educated on the issues of AMR. Develop-
ment of cost-effective diagnostic tools will 
also go a long way in helping clinicians re-
duce the use of antibiotics.  
 

Finally, there are several issues that need to 
be addressed that fall outside human health 
and the scope of this article. These include 
proper waste management from healthcare 
facilities and the pharmaceutical industry, 
which is being addressed by the ministry of 
health but lacks proper monitoring, as well as 
the proper use of antibiotics in the agricul-
tural sector, which in Bangladesh still has a 
long way to go. 
 
Due to variations in conducted studies in 
Bangladesh, there is no reliable data on either 
the quantity or the patterns of antibiotic use 
in agricultural animals. This may be a result 
of investigators being interested in different 
outcomes and therefore measuring different 
therapeutic uses of the antibiotics. In addi-
tion, there is also a lack of clarity in the defi-
nition of the two therapeutic uses (nonthera-
peutic and therapeutic). 6 
 
An example of an issue with antibiotic use in 
agriculture is that there are problems with an-
tibiotic residues in both poultry meat and 
eggs, despite the ban of antibiotics as growth 
promoter and in animal feed since 2010. This 
is a problem that the regulatory authorities 
need to address as the accumulation of resi-
dues in both meat and eggs are a threat for not 
only humans, but also for the ecosystem as a 
whole. 6 
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